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INCREASING RAILROAD FATALITIES. 

The Interstate Commerce Commission is doing val- 
uable work in collecting and publishing, every quar- 
ter, the statistics of railroad accidents for the preced- 
ing three months. It was only by the institution of 
such a commission, equipped with ample authority, 
that the country could keep itself informed on this 
most momentous question. The steam railroad enters 
so thoroughly into our modern life that the question 
of the safety of travel touches the citizen very closely, 
and while it is a fact that the killing of passengers 
is the one thing above all others that an up-to-date 
railroad management wishes to avoid, it cannot be de- 
nied that the publicity given to accidents by these 
bulletins of the Interstate Commerce Commission is 
a decided safeguard to the life and limb of the travel- 
ing public. On the other hand, it is a most disquieting 
fact that the statistics of train accidents for the year 
ending June 30, 1904, show not only the largest record 
of deaths and injuries, but one that has never been 
approached in any year covered by the investigations 
of the Interstate Commerce Commission. Last year 3,787 
passengers and employes were killed and 51,343 were 
injured in train accidents. In the previous year, 3,564 
were killed, and 45,977 injured, and in 1902, 2,819 
were killed and 39,800 more or less severely injured. 
This is an increase in two years of nearly one thou- 
sand, or 34 per cent, in the number of killed, and over 
11,500, or 29 per cent, in the number of injured. Now, 
just what these figures mean can be understood when 
we remember that they far exceed in killed and wound- 
ed the losses in some of the greatest battles of the 
present Japanese-Russian war, battles which we are 
informed will go down to history as among the most 
bloody on record. 

In casting about for an explanation of this appalling 
list of casualties, various causes have been suggested. 
Two years ago, the increase in railroad accidents was 
attributed to the enormous volume of traffic due to an 
exceptional era of prosperity. This necessitated the 
employment of a large number of green hands who 
had to be broken to new duties, and to handle appa- 
ratus with which they were not familiar. The past 
two years have seen a return to normal conditions; 
and yet the ratio of accidents has greatly increased. 
Of the causes which may have contributed to this in- 
crease, we think one of the most fruitful has been 
the higher speeds at which trains are now run. Be- 
cause of the heavier dynamic forces acting on the 
track, the bridges, and in the rolling stock, there must 
be a more rapid deterioration; moreover, the higher 
running speeds render the chances of avoiding colli- 
sion by sudden application of the brakes smaller than 
they were, while the greater momentum renders a col- 
lision or a derailment proportionately more fatal. These 
considerations are strengthened by the fact that the 
weight of engines and cars has gone up enormously in 
the last few years, and weight is the other important 
factor with velocity that shortens the life of track and 
structures, and increases the smashing effects of a col- 
lision. It is difficult to explain the apparent increase in 
carelessness or absent-mindedness among employes, an 
increase which is very largely responsible for the grow- 
ing list of fatalities. Orders apparently are read, un- 
derstood, and by some curious mental aberration are 
entirely disregarded. This has been particularly true 
on single-track railroads. Many recent accidents have 
been due to trainmen failing to wait at the designated 
station for a train coming in the opposite direction. 
In one notorious case, the engineer and conductor 
were old employes who had been running that partic- 
ular train carefully and successfully for many years. 
If accidents can happen in a case like this, the obvious 
lesson is that the single-track road and the train-order 
method of operation are an extremely perilous combi- 
nation. The only sure remedy is to double-track such 
roads and run them under some form of the block signal 
system. Of course, in many cases this could not be done 
for the reason the outlay involved would throw the 



road into immediate bankruptcy; but there are un- 
doubtedly thousands of miles of single track in the 
United States whose owners could well afford to make 
the change, and would find that in the long run it was 
a profitable improvement. 

In the presence of this awful fatality list, does it 
not look as though the time had come when the Inter- 
state Commerce Commission should be authorized by 
the government to render the installation of a block sig- 
nal system imperative upon every road that is in a 
financial condition to warrant the outlay? The Com- 
mission was given such power with regard to automatic 
coupling and the air brake, and much fatality and suf- 
fering has been prevented by that most wise pro- 
vision. If similar powers were conferred with re- 
gard to the question of signals, the Interstate Com- 
merce Commission would succeed, we do not doubt, 
in reducing the annual list of deaths and injuries to a 
rate less alarming than that which now prevails. 



THE VENTILATION OF THE SUBWAY. 

It was inevitable that soon after the opening of the 
Subway, public attention should be directed to the 
question of its ventilation. When a traveling public 
that has been accustomed to ride on elevated railroads, 
where the amount of fresh air is unlimited, com- 
mences to travel in a tunnel, it will naturally be ap- 
prehensive as to the purity of the air therein; and 
those who have an instinctive dislike to underground 
travel, are pretty sure to be seized with an instant 
conviction that the air is more or less foul and per- 
nicious. In the case of the New York Subway the in- 
evitable has happened, and some very alarming state- 
ments have been made as to the small amount of 
oxygen and large amount of poisonous gases that are 
to be found there, even at this early stage of its oper- 
ation. 

It is not for the Scientific American to decry a 
reasonable agitation of this subject, inasmuch as we 
have several times during the construction of the road 
suggested that, when it came to be opened, conditions 
might result which would necessitate some form of 
mechanical ventilation in that portion of the Subway 
lying below 59th Street. What we do protest against 
is the publication of results of so-called investigations, 
containing statements as to the bad condition of the 
Subway atmosphere, which, if they were true, would 
involve the decimation by disease of the passengers, 
to say nothing of the operators who spend ten 
hours a day in Subway service. It is not to be expect- 
ed that an analysis of the air twenty feet below ground 
in an inclosed four-track road that carries several 
hundred thousand people a day, will give as good re- 
sults as that of air taken at the street level; but that 
conditions are anything like as bad as has been sug- 
gested, is quite out of the question. Even the London 
tubes, which lie at places some sixty to eighty feet 
underground, do not show as bad results. 

A careful observation of conditions since the open- 
ing of the road, seems to prove that the theory of the 
engineers as to ventilation is to a certain degree cor- 
rect. It was believed that the moving trains would 
induce sufficient drafts, and movements of the air as 
a body, in the Subway to maintain a thorough circula- 
tion and renewal. In the course of a trip over the 
whole length of the line, made with a view to special 
observation of this feature, a member of our staff 
noted that on that particular day, with a fresh north- 
westerly breeze blowing, strong currents of cold air 
swept through the westerly and northerly entrances 
and exits at the stations, and that an equally strong 
current of warm air poured out through the easterly 
and southerly exits. On the station platforms, it was 
noted that the local trains carried into the station 
ahead of them a body of air that moved at a consider- 
able velocity, and that while standing on the local 
platform twenty feet away from the express tracks, the 
wave of air carried ahead of the expresses as they 
swept through the station was distinctly discernible. 
The air throughout the tunnel on that day was appar- 
ently fresh and sweet; though it must be admitted that 
the conditions were ideal, the trip being taken in the 
middle of the afternoon, when travel was not heavy, 
and on a day when a cold northwesterly breeze was 
blowing. The supreme test of the ventilation occurs, 
of course, toward the close of the rush hours, and on 
days when the atmosphere is muggy and there is no 
breeze blowing to assist in creating drafts at the sta- 
tion exits. Whether the movement of trains and the 
provision of eight stairway openings at intervals of a 
quarter of a mile along the road will prove equal to 
the task of periodically renewing the whole body of 
air in the Subway, has yet to be proved. It must be 
borne in mind that it is renewal, and not mere circula- 
tion, of the air in the tunnel that is desirable. 

The tests which have been ordered by the Board of 
Health will be made with every refinement known to 
modern science, and the results can be accepted as ab- 
solutely accurate. If it should prove that the percent- 
age of carbonic-acid gas exceeds the safe limit for 
health, it will be possible to remedy matters by the 



installation of mechanical ventilation on such sections* 
of the road as may be affected. Should the present offi- 
cial investigation prove that changes are necessary, 
the public may rest satisfied that the company, which 
has shown such liberality in equipping the new sys- 
tem, as far as its rolling stock and motive power are 
concerned, with the very best that the state of the art 
affords, will do everything that is necessary to render 
the Subway atmosphere perfectly wholesome. 

♦-»-»^» 

THE MINING DEBRIS PROBLEM IN CALIFORNIA. 

In the early days of gold mining in California, the 
operations consisted of the washing and concentration 
of the surface gold-bearing deposits, which were found, 
along the western slopes of the Sierra Mountains and 
near the headquarters of certain rivers and streams 
that entered the Sacramento and San Joachin valleys. 
The process of recovery was the simple one of washing 
and amalgamating, which was done at first by the 
simple miner's pan and riffle, and later on a much vast- 
er scale by means of hydraulic mining. Under the 
latter system the gravel beds were broken up and 
washed into the sluices by means of streams of water 
directed at enormous pressure from nozzles which in 
some cases were as large as nine inches in diameter. 
Under the terrific impact of the water, whole hillsides 
were broken up and washed away, the quicksand and 
gravel being swept into the canyons and small streams 
in the vicinity, to be ultimately carried farther and 
farther down into the valleys with each succeeding 
season's floods. The accumulations of debris at last 
reached the lower and fertile valleys, where they 
choked up the streams and caused heavy overflows, 
during which the sand and gravel were carried 
out over the adjoining land, and deposited in enor- 
mous quantities. The complaints of the owners of 
the valley property resulted, in 1883, in action by the 
courts in California, which put a complete stop to 
hydraulic mining, and about ten years later, Congress 
appointed the California Debris Commission, consisting 
of three army officers, who were to permit hydraulic 
mining under such conditions as would prevent ob- 
struction of the navigable waters of the United States. 
The commission also was charged to make plans for 
restoring the channels of rivers in the Sacramento 
and San Joachin valleys, so as to render them once 
more navigable. 

This important work is now well under way, and the 
means adopted by the army engineers present one of 
the most interesting studies in this class of work. In 
the current issue of the Supplement will be found an 
illustrated article by one of the United States army 
engineers, describing the extensive work that is being, 
done in reclaiming the Yuba River, which was selected 
because it had suffered more than any other river in 
California from the accumulation of mining debris. 
In 1849 the Yuba was a narrow stream running be- 
tween lofty banks in its upper portion, and winding 
through the lowlands to a juncture with the Feather 
River. At the present time this stream contains over 
70,000,000 cubic yards of mining debris. The lower 
river, once a narrow stream, is now in the neighbor- 
hood of three miles in width, and the mining debris 
varies from 24 feet to about 125 feet in depth. The 
river during low water winds through this deposit in 
a narrow stream, and at high stages the entire bed is 
covered with a rushing flood. The plan of the com- 
mission provides for holding in place, and preventing 
any further movement downstream, of this enormous 
deposit of waste material. It also aims to prevent any 
further accumulation, by holding back such debris as 
may in future be carried down from the upper reaches. 
These results are to be secured, first, by building bar- 
riers across the river to prevent the coarse detritus, 
consisting largely of heavy bowlders, from being car- 
ried down from the upper branches of the ri^er; sec- 
ondly, the provision of a huge settling basin, six miles 
below the embankment, for the impounding of flood 
waters carrying fine material, whereby the suspended 
matter may be deposited; and thirdly, the confining 
of the river to a' selected channel, by means of train- 
ing walls. The work that has already been done has 
been subjected to a heavy flood, and its action gives 
reason to believe that when the whole plan is com- 
pleted, the government will succeed in repairing the 
great damage that has been effected in the Yuba dis- 
trict. 



WORK ON THE SIMPLON TUNNEL 

It is expected that the two sections of the Simplon 
tunnel, which are being carried forward on opposite 
sides, will come together by the end of the year. The 
work on the tunnel has been greatly hindered by the 
springs of hot water which were met with on the 
north end, and special precautions had to be taken to 
draw off the water as fast as it came, and also to keep 
the tunnel cool enough for the workmen. As far back 
as last November a flow of water had been encountered 
on the north section of the tunnel at 1,000 feet be- 
yond the point of highest level. This made it necessary 
to stop all the drilling, not on account of the volume: 
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of water, which was only 20 gallons per second, but 
owing to its temperature, which equaled 48 degrees C. 
For this reason the work was suspended in the north 
end and during November, 1903, only 260 feet had been 
cut on that side, while on the opposite side 525 feet 
were cut. In December, the southern side had ad- 
vanced 460 feet, while the northern remained station- 
ary. In the south end some very hard rock was en- 
countered, composed of gneiss and mica schist, and 
here the advancement was only 16 feet per day. The 
total length of the tunnel is 64,119 feet, and by Decem- 
ber 31 the north end had reached 32,968 feet, and the 
south end 25,194, making a total of 58,162 feet, and 
leaving 5,957 feet to be finished. But on account of 
the water flow which had been met with in November, 
steps had to be taken to carry off the water before 
any further work could be done on that side. The 
liot water which had filled the tunnel in the farther 
end, which sloped downward, was first drawn off and 
the pumping was continued until the two springs at 
this point delivered only 20 gallons per second. The 
conditions were not the same here as for the cold 
springs on the Italian side. The hot springs come 
from great depths of the earth and are inexhaustible, 
while the cold springs are fed by surface water and 
the flow diminishes as this supply is lessened. When 
the hot water had been drawn off as fast as it ap- 
peared, it became possible to remain in the gallery, 
as the heat was overcome by means of atomizers. 
These were already in use in some parts of the tunnel. 
The south end was continued until the geological in- 
spection of the strata gave evidence that the water-bear- 
ing layer lay not far off. The work was accordingly 
discontinued so as to avoid meeting the water flow. 
In the north end a cross-gallery was dug, starting some 
10 to 20 feet back of the end where the water occurred, 
and coming to an end at the point where the south 
tunnel was to stop, so that they could bore from here 
to the end of the latter section. At the end of each 
gallery a solid wall was built, and each wall had a 
manhole and different openings for admitting the pipes 
for the air, cooling water, and drain pumps, using tight 
joints. Beyond the two walls the work of drilling 
was then taken up, but this time by hand. This 
operation was quite successful. However, in January 
the work had to be suspended on the north side on 
account of a great water flow which reached a total 
of 15 gallons per second from the two springs. Two 
pumps were installed to draw off the water, at the 
3,200-foot point of the tunnel. Drilling was then con- 
tinued by hand in the parallel gallery, and on Jan- 
uary 31 the latter had reached a depth of 32,672 feet, 
counting from the mouth of the main tunnel. The 
end of the latter remained as before at 32,968 feet. 
At the end of January the work of drilling the trans- 
verse gallery which led to the south end was com- 
menced, starting from the 32,925-foot point of the 
main tunnel. The south tunnel advanced by 475 feet, 
or at the rate of 14.5 feet per working day. At this 
time the latter tunnel had reached 25,669 feet, which, 
with the 32,968 feet on the other section, gave a total 
of 58,637 feet, leaving 5,482 feet to be finished. 

The mechanical drilling of the north end was re- 
commenced on the 20th of March. During the month 
of April it pierced through calcareous schists and the 
advance was about 13 feet per day. The temperature 
at the end of the tunnel reached 115.7 deg. F. At the 
south end, the tunnel advanced through granitiferous 
mica schists with veins of quartz. The drilling pro- 
gressed at the rate of 20 feet per day. The temperature 
here was 92.2 deg. F. The water in the south end was 
carried off without any trouble, as before. At the end 
of June there were but 2,057 feet remaining to be 
finished, and allowing 475 feet per month, there would 
still be about five months' work, and this would bring 
the junction of the two ends of the tunnel up to the 
last part of November. After this, six months more 
rau&t be counted for the entire completion of the 
tunnel, and this gives the finishing of the enterprise 
at the first of June, 1905. This calculation supposes 
that the south end will not meet with an excessive flow 
of hot water when it arrives at the place where the 
springs are located. 

The air supply plays an important role in connec- 
tion with the tunnel construction. In the north 
tunnel the temperature rose as high as 119.8 deg. F., 
and then fell to 107.9 deg. On the other side it rose 
regularly to 101.1 deg. The temperature is taken at a 
depth of five feet in the side of the rock, as near as 
possible to the end of the tunnel. Great care was 
taken- to secure a good ventilation, especially on the 
north side, and the result was quite satisfactory. The 
mean temperature of the air, in spite of the heat of the 
rock, is only 86 deg. F. The quantity of air sent in is 
only slightly higher than last year, but this air is 
cooled several times and in different ways before it 
comes to the different working points. The air is 
brought from the exterior by way of the parallel gal- 
lery and is cooled at the 21,870-foot point by a large 
water-spray apparatus. It then passes into the tunnel 
by one of the cross-galleries (at the 32,160-foot point) 



and then goes to the outside. Just back of the working 
front of the tunnel the walls are sprinkled plentifully 
by watering nozzles, and this lowers the temperature 
considerably. For the masonry working point there 
are two cooling apparatus placed at the entrance of the 
cross galleries. This apparatus has sixteen horizontal 
tubes 8 inches in diameter. In each tube is a jet of 
water. The air which passes in the gallery before the 
cooler is drawn through the tubes with great force and 
is cooled by the water sprays. Besides this, there are 
two large spray apparatus in the tunnel at the 31,600 
and 26,550-foot points and another in the finished part 
of the tunnel at the 22,425-foot point. The use of ice 
cars has been entirely discontinued, as the system was 
not found practicable. On the south end the air is 
cooled in about the same way. The mean quantity of 
air sent into the tunnel per 24 hours is 30,000,000 cubic 
yards on the north side and 35,000,000 on the south. 



THE AUTOMOBILE AND ITS UTILITY IN THE INDUS- 
TRIAL DEVELOPMENT OF LATIN AMERICA. 

BY MARRION WILCOX. 

The employment of automobile trucks or trains 
which can run on ordinary wagon roads and serve as 
feeders to the railway and steamship lines is a subject 
which must before long command the attention of the 
governments of the Latin-American republics. By the 
introduction of the automobile truck or train a new 
era of industrial expansion is in store for South and 
Central America and the West Indies, which is likely 
to bring about the adoption of a special policy by 
many of the Latin-American governments. There is 
also an increasing social and commercial Europeaniza- 
tion of certain Latin-American communities going on 
which will aid in hastening the use of the automo- 
bile, especially in its advantages for the easy and 
rapid transportation of agricultural, and, to a smaller 
extent, of mineral products, over short distances and in 
regions where moderately good roads and bridges can 
be maintained. Within these strict limits the field 
is vast, and vastly interesting it is certain to become 
in the near future to statesmen and manufacturers 
alike. 

Let us glance first at Cuba. 

To the insufficiency of the supply of agricultural 
laborers is commonly, but erroneously, ascribed the 
circumstance that 100,000 tons of sugar cane were left 
in the fields of Cuba when the last crop was harvested; 
and now we find that the Cuban Congress has appro- 
priated $800,000 to be expended for the encourage- 
ment of immigration — that is to say, practically to 
pay the expenses of families or individuals who shall 
cross the Atlantic (from Spain, as a rule) to help load, 
drive to the mill, and there unload, those primitive 
ox-carts and mule-carts that "creep like snail, un- 
willingly," with creaking remonstrance along the 
country roads. With excellent intentions, the Cuban 
government is following old-fashioned methods and 
practices. Of course the immigrants thus secured 
will serve other purposes as well; but a fact which 
will not escape the attention of anyone who is familiar 
with the conditions of Cuban agriculture is this: Given 
automobile trains, or capacious gasoline cars, with or 
without trailers (the engines and the trains being in 
all respects specially and perfectly adapted to the 
purpose of moving the sugar cane swiftly from field 
to mill, and the raw sugar from the mill to the rail- 
way or port of shipment) even the present laboring 
population would be sufficient to handle an average 
sugar crop thoroughly, and indeed to extend the area 
of cultivation. We shall realize the force of this asser- 
tion and reflect upon it as it well deserves (since it is 
applicable to a score of countries besides Cuba) if we 
remember that a large number of the best laboring 
men now employed in building, repairing, or driving 
the carts, and caring for the animals, would be avail- 
able in that case for the planting and cutting. It may 
be said with the energy of positive conviction, though 
most courteously, that the best plan which the Cuban 
government could adopt for promoting the agricultural 
interests of the island would be to continue the ad- 
mirable work for the improvement of highways which 
it has already begun, and to admit free of duty all 
machinery used in handling and transporting the 
crops. 

It will be remarked with interest in this country that 
El Economists, a valuable review published at Hav- 
ana, advocates in its issue of October 1 the reduction 
of duty on machinery and material for railways to 
two per cent ad valorem, with complete exemption to 
be accorded to that of American origin, in grateful 
recognition of the advantages conferred upon Cuba 
by the United States through the treaty of reciprocity. 

A step in the right direction is thus advocated, since 
in Cuba, as in German East Africa and Togoland, 
automobile trains may soon be run on the wagon roads 
as feeders to the railway lines; and the Cuban govern- 
ment, when building bridges and improving roads, will 
be only following the precedent established by the 
German colonial administration in Africa. It is self- 



evident that an enormous increase in the national 
wealth of Cuba will result from extending the margin 
of cultivation, by the means indicated, so that it will 
include fertile tracts that lie at a distance from rail- 
way or port. 

Similar but very much greater opportunities exist 
In other Latin-American countries. Thus it has been 
customary to say that the natural resources of some of 
the Mexican States are still almost wholly undeveloped 
— and, more pointedly, the mineral wealth of certain 
localities nearly untouched — simply because their rail- 
ways, though long ago projected, it may be, are not 
yet in operation, or the existing lines of railway are 
inadequate. But good wagon-roads are common there, 
and it may be assumed that in automobile trains, to 
be run on ordinary roads, even such as have steep 
grades, will be found the best solution of the problem 
of bringing out the products of field, forest, and, in 
some cases, of the mines as well. 

Again, in the Argentine Republic, Uruguay, and 
Paraguay — in general, throughout the valley which 
in so many respects is comparable with our Missis- 
sippi Valley — automobile trains are required in very 
large numbers, as feeders to railways, or as substitutes 
for short railway lines- in many fertile regions border- 
ing the Parana, Paraguay, and Uruguay rivers, to 
transport both the products of the cattle-ranches and 
those cereal crops which are grown for export in 
rapidly increasing quantities. To southeastern Brazil, 
with its valuable crops of coffee, etc., the same system 
of transportation is applicable in a measure, though 
the natural features of the country are less favorable. 
In the aggregate, territory in Latin America near:y 
equal in size to all t,hat part of the United States ly- 
ing east of the Rocky Mountains may- be brought 
within the margin of cultivation; and -a year may 
ripen what the centuries never matured. It is a 
territory rich enough to secure immediately whatever 
is imperatively needed for its development; for we are 
considering now the moderately level or rolling 
agricultural country, the products of which are so 
valuable that the local governments are vying with 
each other to obtain immigration in many parts of the 
world — using the governmental resources to pay the 
expenses of settlers from point of departure to destina- 
tion. 
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SCIENCE NOTES. 

The 36%-ton meteorite which was brought to this 
country some years ago by Lieut. Peary has been re- 
moved from the Brooklyn navy yard to the American 
Museum of Natural History. It was necessary to use 
the big derrick owned by a wrecking company. The 
meteorite was landed at the West Fifty-fifth Street 
pier, Manhattan, whence it was brought to the museum 
on a large truck. 

Up to the present it seems that hydrochinon has not 
been extracted from any living plant. It has now been 
extracted from the buds of the pear tree by Messrs. 
G. Riviere and G. Bailhache, of Paris. The buds are 
macerated in ether for a certain, time, and in this case 
they lose the viscous matter which adheres to the 
scales. The ether solution is. evaporated and the mat- 
ter which remains is slightly heated. It is sublimed 
and yields some transparent crystals. The proportion 
of crystalline matter which is obtained is, found to in- 
crease with the progress of vegetation. The experi- 
menters show conclusively that the crystalline matter 
is hydrochinon, and they also prove that it exists in 
the buds themselves and is not a product of decomposi- 
tion. What is somewhat singular is the relation be- 
tween the pear and the apple tree in this respect. The 
buds of the apple tree do not yield hydrochinon, but on 
the other hand they contain a considerable quantity of 
phlorizine, and this latter body does not exist in the 
buds of the pear tree. In this way the two different 
species are each characterised by an appropriate chem. 
ical compound. 

Among the most recent objects which have been 
found by the Rev. P. Delattre in the excavations at 
Carthage may be mentioned a sarcophagus of large size 
containing relief sculptures. The sarcophagus is of 
white marble and is painted, like some other specimens 
which have been found here. It was found along with 
some other objects at a depth of nearly 60 feet. On 
the two main faces of the sarcophagus is a relief which 
represents the monster Scylla with her arms extended. 
At the middle of the body are seen dogs which are fac- 
ing in different directions, following the ancient tradi- 
tion. The same subject has been found before upon a 
sarcophagus at Carthage, but in the latter case it is 
simply painted and not in relief. What is to be espe- 
cially remarked concerning this group is that the same 
subject is found in the mausoleum of El-Amoroumi in 
Tripoli, which belongs to the later Punic period. It 
occurs among other well known mythological subjects. 
It is therefore of interest to find that at the Punic 
period of Carthage the myth of Scylla already occupies 
a prominent place. Up to the present it has only been 
found on Roman remains. 
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A CARBOY INCLIKATOR. 

BY A. FREDERICK COLLINS. 

For the protection of those who have to handle 
carboys of volatile fluids, such as nitric, sulphuric, 
muriatic, and other acids, the device here illustrated 
has proven an invaluable aid. It is known as the 
Flaherty carboy inclinator, and by its means a carboy 
may be tilted and its contents poured out at will, with 
the least amount of exertion and with absolute safety 
from spilling or splashing. A single movement only 
is required to lock the lever of the inclinator to the 
carboy; a pull on the handle then tilts the carboy and 
allows its contents to be poured out, when the carboy, 
by an ingenious curvature of the rockers, resumes its 
upright position. 

Owing to the facility with which the inclinator may 
be clamped on or taken off, only one is required on a 
floor, which suffices for any number of carboys. The 
device works with a cam action, and clamps like a 
skate, it clutches the carboy firmly, and permits of 



to Darlington is covered in 43 minutes, a speed of 61.7 
miles per hour. In connection with the express leav- 
ing London at 5: 30 P. M. for Newcastle, the distance 
between York and Darlington is covered in 44 minutes, 
a start-to-stop average speed of 60.34 miles per hour. 



The proper drainage of the channel bars is impor- 
tant, as otherwise water would accumulate in them, 
filling them with ice in cold weather, and thus ren- 
dering the guards ineffective. Due to the beveled 
ends, the likelihood of the guards being torn up by 
a chain or the like depending from a car is very re- 




TILTING A CARBOY EQUIPPED WITH AN INCLINATOR, 




APPLYING THE CARBOY INCLINATOR. 

easy and safe handling, whether the carboy be full or 
contain but a gill. 

The inclinator is strongly built, being made of iron 
throughout, and as all the cast parts are malleable, 
there is nothing to break or get out of order, and it 
should last a lifetime. 



The North-Eastern Railway of Great Britain has con- 
siderably accelerated the express trains running over 
its system, in connection with the East Coast route 
between London and Edinburgh. The train which 
formerly left Leeds at 8:50 A. M. and occupied 4 hours 
40 minutes to cover the 230 miles thence to Edinburgh, 
exclusive of stops, is accelerated by six minutes be- 
tween York and Newcastle. This is a distance of 80 
miles 48 chains, and it is now covered in 82 minutes 
exactly, an average of 58.97 miles per hour. This is 
a meritorious performance, since there are several 
severe gradients to be negotiated, while in running 
over the Durham viaduct and the high-level bridge at 
Newcastle-on-Tyne, speed in each instance has to be 
reduced to 15 miles per hour. In order to maintain 
the high average speed, the first 44% miles from York 



A Photographic mailing Card, 

Illustrated mailing cards are so much the vogue that 
collections of them are almost as common as stamp 
and autograph collections. A mailing card on which 
the amateur photographer may print his own pictures 
has been popular in Europe for some time, and is of 
considerable interest both for the photographer and 
his distant friends. It is quite easy to prepare. A 
common one-cent United States postal card may be 
sensitized in the following way: 

Dissolve 5 grains of gelatine in 5 ounces of hot 
water and then add 50 grains of salammoniac. This 
solution must be filtered through a chemical filter pa- 
per or clean white blotting paper. It must then be 
put in a flat dish and the postal card floated in it, 
with the blank side down, for three or four minutes. 
The amount of solution specified will suffice for thus 
"salting" fifteen or more postal cards. Thus prepared, 
they will last indefinitely, but as soon as they are 
dry, they may be sensitized in the following bath: 

Silver nitrate 50 grains 

Distilled water 1 ounce 

Float each card on this, with the blank or salted 
side down, for about three minutes, taking care that, 
no fluid gets on the address side, and dry in the dark. 
Care must be taken to avoid air-bubbles. These sensi- 
tized cards will only remain good for a few days, so 
that it is not advisable to sensitize more than is re- 
quired for immediate use. Print in the usual way in 
a printing frame, then wash and tone as directed 
below, then fix with a sodium hyposulphite solution, 
one part of the salt to eight parts of water. 

For printing, an ordinary 3% x 4^4 frame will do If 
two adjacent corner pieces are knocked out so as to 
allow the card, which is SYzx^A, to project without 
bending. The projecting end must be covered with a 
light-proof paper bag. In order to secure neatness it 
is often necessary to vignette the negative with a 
piece of opaque paper cut to the required shape. By 
this means it is possible to leave as much writing 
space as desired. 

The following solution is used. The print is toned 
rather beyond the required color: 

Sodium acetate 100 grains 

Gold chloride 2 grains 

Water 3 ounces 

After toning the print is washed in water and fixed 
in the fixing solution given above. The card is finally 
washed in running water for about twenty minutes 
and dried. 

Blue prints may be made on postal cards as follows: 

Make the following solutions: 

1 Ammonio-citrate of iron 1 ounce 

Water 4 ounces 

2 Potassium ferricyanide 1 ounce 

Water 4 ounces 

When ready for use, mix the required amount in 
equal proportions and apply to the surface of the paper 
with a sponge. 

Print darker than the required print is to be and 
fix by washing in water until the high lights con- 
tain no trace of yellow. Although this is easier than 
the silver process it does not give such fine results. 
Whichever process is used, a negative with strong con- 
trasts gives the best results. 



AN IMPROVED CATTLE GUARD. 

One of the principal objections to the cattle guards 
in general use, is that they are apt to present some 
obstruction to the passage of a chain or other mem- 
ber which may be hanging beneath a railway car, and 
when such a pendant member catches upon a portion 
of the cattle guard, the latter is almost certain to 
be greatly damaged thereby. Furthermore, in cattle 
guards as commonly constructed the parts are so con- 
nected that if any extensive damage is done, which 
would impair the apparatus to any considerable ex- 
tent, it is necessary to remove practically the entire 
guard structure to repair it. We illustrate herewith 
a new form of cattle guard, in which the defects above 
noted are overcome. It is made up of a number of 
channel bars, which are independently secured to the 
ties with spikes. Each of the channel bars is beveled 
at the ends, and between the beveled portions the 
flanges are formed with teeth, as shown. The flanges 
are braced at the ends by blocks inserted between 
them. This makes it impossible for an animal to 
press a flange over to either side and render the teeth 
ineffective, as sometimes happens with guards con- 
structed of the serrated plates commonly employed. 
Openings are formed in the bottom of each channel bar 
to provide drainage, and also to permit introducing the 
securing spikes. 
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IMPROVED CATTLE GUARD. 

mote. In case, however, a guard is injured, it may 
be taken up without disturbing any of the others, and 
be straightened out or replaced with a new one. Mr. 
William Dobler, of Sumner, Wash., has just secured 
a patent on this invention. 



REVOLVING SCRUBBING MACHINE. 

The ordinary method of scrubbing floors, that of 
getting down on one's knees and performing the work 
with a hand scrubbing brush, is very fatiguing. The 
use of a long-handle scrubbing brush, while less fa- 
tiguing, does not permit of as thorough work, owing 
to the fact that the necessary pressure cannot be well 
applied. A new method, however, has been supplied 
by the recent invention of Mr. William J. Tangerman, 
of Hammond, Ind. . This invention consists of a re- 
volving scrubbing brush, so arranged that the operator 
may exert any desired pressure to insure a thorough 
scrubbing of the surface under treatment. As shown in 
the accompanying illustration, the machine is provided 
at the upper end with a padded breastplate, which may 
be strapped to the body of the operator. The scrubbing 
brush is connected by a universal joint with a driving 
shaft, which passes up through a tubular member of 
the main frame. The tubular member is also con- 
nected by a universal joint with a sleeve on the spindle 
of the scrubbing brush. A bevel pinion at the upper end 
of the driving shaftmeshes with the drivinggear, which 
is mounted on the main frame, and rotated manually 
by means of a crank. A handle is formed on the tubu- 
lar member of the frame, by which the scrubbing brush 
may be conveniently directed while in operation, the 




SIMPLE MACHINE FOR SCRUBBING FLOORS. 

requisite pressure being at the same time applied by 
the body bearing against the breastplate. Owing to 
the universal joint connection between the frame and 
the bearing sleeve of the scrubbing brush, the brush 
is held at all times level and in proper contact with the 
floor. 
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THE MIETHE COLOR PROJECTOR. 

BY OUR BERLIN CORRESPONDENT. 

Prof. Miethe, of Berlin, has for some years been 
engaged in developing a process of chromo-photog- 
raphy, by means of which photographs are produced 
in the colors of nature. Three sections of the same 
photographic plate are exposed successively through 
three color screens corresponding with the three 
primary colors, red, blue, and yellow respectively. 
The times of exposure for 
the three screens must be 
determined by photograph- 
ing a white object by day- 
light and varying the re- 
spective times of exposure, 
so as to obtain identical 
conditions of light and 
shade on each, of the three 
plates. Instead of the col- 
ors named, Prof. Miethe 
prefers using blue, red, 
and green. By superpos- 
ing on a screen pro* 
jections of the three separ- 
ate transparencies and in- 
terposing before each of 
these a color screen corre- 
sponding with the one used 
in making its negative, an 
image quite true to nature 
is ol tained. 

Special care has been 
devoted to the construc- 
tive development of the 
photographic apparatus, to 
the improvement of the 
photographic plates used 

for the purpose, and finally to the technical design 
of the projection apparatus. The intervals of time 
between the three exposures required for making the 
views have been reduced to a fraction of a second. 

The most important point was, however, the de- 
velopment of a most perfect projection apparatus for 
the synthesis of the three views. 

This projection apparatus has been constructed by 
C. P. Georz, and is being exhibited at the St. Louis 
Fair in connection with the German educational ex- 
position. The effects of which these color photographs 
are capable have been increased by the intensity 
of the projector, which is represented in the accom- 
panying illustration. In this apparatus the original 
principle of leaving the three sectional images on a 
common plate, also in projecting them, has been 
abandoned, thus insuring the possibility of a prelim- 
inary adjustment. 

The projector consists of a triple lantern, inclosing 
three electrical arc lamps, to which the current is 
supplied, c o n - 
trolled from an 
ordinary switch- 
board. The cur- 
rent intensity can 
be varied between 
10 and 35 am- 
peres, thus flood- 
ing with an in- 
tense light screen 
surfaces of from 
43 to 215 square 
feet. Each of 
the three condens^ 
ing lens systems 
comprises three 
components, 
throwing the light 
pencils from the 
lamp with a con- 
venient degree of 



convergence on the lantern slide and the projection 
lens. In order to utilize as perfectly as possible 
the sources of light, these condensing systems have 
been given an aperture ratio as great as possible; they 
are connected with a cooling vessel, common to all 
three of them and by whose absorption any heat rays 
that might endanger the slides are absorbed. 

The projection objectives have been especially con- 
structed for the purpose. Their focal lengths range 




A NEW STERE0PTIC0N FOR REPRODUCING PICTURES IN THE COLORS OF NATURE. 



from 30 to 50 cm. On the very substantial bed plate 
of the apparatus have been fixed the three optical 
benches, on which the projection objectives are made 
to slide and which are cast in one piece with the foun- 
dation plate and milled to the latter. In addition to 
the coarse and fine movement parallel to the optical 
axis of the three objectives, the lateral objectives can 
be independently adjusted both horizontally and ver- 
tically. The adjustment to the center of the projection 
screen is effected by the foot screws of the apparatus. 
For adjusting the partial images, an aluminium 
frame is used into which three rectangular apertures 
have been cut at convenient distances one beside the 
other. Instead of effecting this adjustment in the ap- 
paratus itself, a special adjusting apparatus has been 
constructed, similar to a dividing engine, on the car- 
riage of which two displaceable and rotating micro- 
scopes have been so arranged that the sections of their 
cross wires may be made to coincide with any point 
of the central sectional image. These points are next 
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175-Horse-Power Motor Boat "#nontio" Making 28.42 Miles an Hour. 



transmitted to the two other partial images to the 
right and left, and after having been accurately ad- 
justed, the diapositives are screwed fast in the adjust- 
ing frame. The adjustment of the images thus en- 
sured is extremely accurate and remarkably stable. 
The partial images will be projected accurately on the 
same portions of the projection screen, thus insuring 
perfect coincidence. 

The color screens located in front of the objective 
consist of plate glasses 
gluecl to each other, be- 
tween which the colored 
layer has been inserted. 
As a shutter has been prov 
vided between the diaposi- 
tives and the objective, the 
filters are exposed to the 
intense light from the 
lamp only for the time 
they are actually used, 
thus warranting a much 
greater durability. 

*-•*• 

RECENT AUTOMOBILE AND 
MOTOR-BOAT SPEED 
RECORDS. 
Now that the racing sea- 
son of the year has closed, 
it is interesting to note the 
speeds that have been at- 
tained on track and stream 
by those modern space an- 
nihilators — the automobile 
and the motor boat. 

At an international 
match race run in two 
heats and a final on the 
Empire track October 29, Barney Oldfield, on the 60- 
horse-power Peerless racer, illustrated herewith, made 
a new set of figures for 10 miles in competition from 
a standing start, and completed the distance in the 
record time of 9 minutes, 12 3-5 seconds, or at an aver- 
age speed of 65 miles an hour. 

The first heat was between Thery, on the 80-horse- 
power Richard-Brazier racer with which he won the 
Bennett cup race last June, and Sartori on Mr. A. G. 
Vanderbilt's 90 Tiorse-power Fiat racer. This heat was 
won by the latter car in 9:45 4-5, Thery taking exactly 
10 minutes to cover the 10 miles, and Sartori making 
the first 5 in exactly 5 minutes also. 

The second heat was between Mr. W. Gould Brokaw's 
60 horse-power Renault racer and Oldfield on the Peer- 
less, and was won by the latter by a margin of 24 4-5 
seconds in 9 minutes, 20 seconds. Bernin, who drove 
the Renault, made the first 5 miles in 5 minutes, 2-5 
second, and his time for the 10 miles was 9: 44 4-5. 
Oldfield covered both the second and third miles in 

53 1-5 seconds, 
and his time for 
the first 5 miles 
was 4:41. 

Oldfield won the 
final from Sartori 
by 27 1-5 seconds 
in the record time 
of 9:12 3-5, which 
is 2-5 of a second 
faster than the 
best time for 10 
miles with a fly- 
i n g start. He 
drove the car 
splendidly, and it 
ran with all the 
steadiness of the 
foreign cars, be- 
sides having much 
greater speed. Our 




Frank Kulick on the 20-Horse-Power Ford Racer. Barney #1(11161(1 on the 60-Horse-Power Peerless Racer. 

KfiCord : 1 mile w 55£ ; 5 miles in 4.43f, which is equal to 63.47 miles an hour. Record : 1 mile in 52£ ; 10 miles in 9.12f , which is equal to 65.U miles an hour. 
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illustration gives a good idea of the appearance of cat 
and driver. The machine is the second racer the com- 
pany has constructed this year. It is distinguished by 
a sharply-pointed bonnet, the front end of which is 
formed of the vertical radiating tubes, and by disk 
wheels, which decrease the air resistance and keep 
stones from flying up into the machine. These wheels 
are of the ordinary wooden-spoked artillery type, 34 
inches in diameter, and suitably covered, which gives 
them the appearance of disks. The car is fitted with 
a four-cylinder vertical 5^4 x 5% engine having 75 
pounds compression, and geared so as to drive the car 
60 miles an hour at 725 R. P. M. The machine is fitted 
with but two speeds, and a bevel gear drive is used 
at the rear axle. 

Another racer to make new records is the Ford 
light-weight car, which we also illustrate. This ma- 
chine weighs but 875 pounds. It consists simply of a 
frame on which are mounted two 10 horse-power op- 
posed-cylinder engines coupled together and direct- 
connected with the rear axle by a chain and metal 
expanding-shoe flywheel clutch. The bore and stroke 
of the cylinder and pistons are 4 and 4^ inches re- 
spectively, the compression used is 90 pounds, and 
the motor will speed up to about 1,600 R. P. M. as a 
maximum. It differs from the regular Ford motor 
only in having the valves in the head instead of in a 
valve chamber at the side. Driven by Frank Kulick, 
this machine made a new set of records for light- 
weight cars (551 to 881 pounds) by covering 5 miles 
in 4:43 3-5. The fourth and fifth miles were made in 
55 1-5 seconds. The best records for middle-weight 
(881 to 1,432 pounds) cars — one mile in 59 seconds 
and 5 miles in 5:01 — were therefore substantially low- 
ered. 

The Ford racer also defeated the 60 horse-power 
Renault and the 90 horse-power Fiat at the Empire 
track on November 8. The Renault was beaten by 
1-5 second, the time for the 5 miles being 4:48 2-5. 

Of the other track records for 1904, the Peerless 
car shown holds that for 15 miles (time, 14:05), while 
Winton machines have to their credit the records 
for 25 and 50 miles, the times for these two distances 
being 23:59 and 55:42 respectively. 

The fastest mile covered on a track this year was 
that made by Barney Oldfield with the Peerless racer 
at Denver, Col., on the 5th instant, when, in making 
a 20-mile record in 18 minutes and 45 2-5 seconds, he 
covered an intermediate mile in 52 1-5 seconds. Earl 
Riser, on the Winton Bullet, had made on September 
10 a record of 52 4-5, wfiich was thus reduced 3-5 of 
a second by Oldfield, who attained a speed of 68.96 
miles an hour, as against Riser's 68.18. 

People residing near the Hudson River have had 
several opportunities to witness some lively motor- 
boat races within the last two months. We have 
shown the latest models of these speed craft as they 
appeared in racing trim. Our illustration this week 
shows the motor boat which holds the world's record 
for the fastest mile. This is Commodore Harrison B. 
Moore's new 60-foot boat "Onontio," fitted with a 
175 horse-power Craig engine, which drove it through 
the water a distance of one nautical mile in 2 minutes, 
26 seconds, or at the rate of 24.66 knots or 28.42 statute 
miles an hour. This fast speed was attained on the 
Hudson River over a nautical mile laid out and meas- 
ured by United States naval officers; and the remark- 
able performance of the "Onontio" was the feature of 
the day on October 29, when a match race was run 
between Mr. Frank Croker's "XPDNC" (short for 
"Expediency") and the "Challenger" and "Vingt-et- 
Un II." of Messrs. Smith & Mabley. This race was 
run on the Hudson from New York to Poughkeepsie 
and return — a total distance of 118.6 nautical or 136.6 
statute miles. The "XPDNC" won in 5 hours, 11 min- 
utes, 50 seconds, which represents an average speed 
of 22.86 nautical, or 26.29 statute, miles an hour. She 
covered the first half of the course in 2 hours, 30 
minutes, 50 seconds, at an average speed of 23.62 nauti- 
cal, or 27.17 statute, miles an hour, which is extremely 
fast for so long a distance. The "Vingt-et-Un II." was 
obliged to stop several times, which reduced her aver- 
age speed for the entire course to 19.26 nautical, or 
22.15 statute, miles an hour, her elapsed time being 
6 hours and 10 minutes. The "Challenger" was dis- 
abled at the start, and so did not run. Both this boat 
and the "Vingt-et-Un II;" were fitted with S. & M. 
engines of 119 and 59.72 horse-power respectively, 
their lengths being 39.62 and 38 feet on the waterline, 
and their ratings, undeT the rules of the American 
Power Boat Association, 88.35 and 79.35. The rating 
of the "XPDNC" is 79.7; she is fitted with a Mercedes 
engine of 47.6 horse-power; and she is 44 feet long 
on the waterline. 

The hull of the "Onontio," which was designed by 
Mr. Henry J. Gielow, is 60 feet over all and 57 feet 
11 inches on the waterline. The beam is 7 feet, and 
the draft iy 2 feet, the extreme draft being 3 feet. 
The keel and framing are of oak, and the planking is 
double, of %-inch mahogany on the outside and 5-16- 
iach white cedar on the inside. Both layers of plank- 
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ing run fore and aft, and have the space between them 
filled with a special cement. A novelty is found in 
six water-tight bulkheads of two thicknesses of 5-16- 
inch white cedar crossed diagonally and laid in ce- 
ment. Another special feature is found in two fore- 
and-aft trusses, which make a firm bed for the engine 
and greatly stiffen the hull. There are three cockpits 
—-one for the helmsman, another for the motor, and a 
rear one for passengers. The motor is made up of 
eight 7% x 10-inch individual cylinders, arranged in 
two groups of four each. The cylinders are mounted 
on %-inch vertical steel rods, ten of which support 
each set of four cylinders. The crank shafts are not 
inclosed, but revolve in bearings in the base plate 
below the cylinders. Both the crank shafts an.d the 
connecting rods are hollow! There is a separate crank 
shaft for each group of cylinders, the two being con- 
nected together by a clutch which also acts as a fly- 
wheel. By disconnecting the forward part of the en- 
gine, the boat can be run on the rear group of cylin- 
ders only. The valves are located in the heads of the 
cylinders, each of which contains two inlet and two 
exhaust valves, all mechanically operated. Make-and- 
break igniters, supplied with current from a dynamo, 
are used, and a force-fed mechanical lubricator sup- 
plies oil liberally to all the bearings. The motor was 
designed by James Craig, Jr., to give 175 horse-power 
at 650 R. P. M. Its weight is 3,500 pounds. In the 
speed trial mentioned above, it is said to have turned 
up 900 R. P. M., in doing which it made 3,600 ex- 
plosions per minute, and the propeller (which is a 
three-bladed, 30-inch diameter, reversible screw hav- 
ing a maximum pitch of over 5 feet and covering a 
helicoidal path of 10 feet per revolution) covered at 
its edges more than a mile and a half a minute. 
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Launch of the "Caledonia." 

A new steamer for the Cunard Line, the "Caledonia," 
intended for service between this country and the River 
Clyde, has been launched. This new liner measures 
515 feet in length by 58 feet beam, and 36.6 feet deep 
to the tonnage deck. The displacement i, 16,000 tons. 
The "Caledonia" is built with a straight stem and 
elliptical stern, with two steel pole masts of fore-and- 
aft schooner rig, and two funnels. There are six decks 
— the 'tween, main, upper, bridge, promenade, and boat 
decks. The ship is divided into nine watertight com- 
partments. Accommodation is provided for 300 saloon 
passengers on the main and bridge decks. The main 
saloon is fitted on the upper deck with the library, 
placed immediately above on the bridge deck. The prom- 
enade deck is 230 feet in length, sheltered by the boat 
deck, and in turn shelters the bridge deck, which is of 
a similar length. The second-class passengers, for 
whom there is accommodation for 400 persons, have 
their quarters amidships toward the stern of the ves- 
sel, with staterooms on the main deck. The third-class 
passengers, 800 of whom can be carried, are accom- 
modated on the main and 'tween decks. The "Caledo- 
nia" is propelled by two sets of triple-expansion marine 
engines of the latest pattern, with cylinders measuring 
31^ inches, 5iy 2 inches, and 85 inches bore, respect- 
ively, and a 4 foot 6 inch stroke. The boilers are of 
the best Siemens-Martin steel, and consist of four dou- 
ble-ended and four single-ended boilers, respectively, 
with 48 withdrawable furnaces, yielding an aggregate 
heating surface of approximately 30,000 square feet. 
Special attention has been devoted to the freight-car- 
rying capacity in this steamer. As the exportation of 
machinery in bulk comprises such an important item 
of the exports of this country, the "Caledonia" has been 
provided with specially large hatches to facilitate 
handling, and the cargo will be manipulated by ten 
horizontal winches, which have been specially designed 
for use upon this vessel. 



Hobart College, at Geneva, N. Y., and Dr. William 
R. Brooks, Professor of Astronomy in the college, 
have both been signally honored at the St. Louis 
World's Fair. The International Jury awarded a 
bronze medal to Hobart for its general educational 
exhibit representing all departments; and a special 
gold medal for the astronomical department, prepared 
under the direction of Prof. Brooks. The distinguish- 
ing feature of the astronomical exhibit is a collection 
of photographs of all the comets, now twenty-four in 
number, discovered by Prof. Brooks. Eleven of these 
comets, as many of our readers know (fbr all of Dr. 
Brooks's discoveries hav£ been immediately reported 
and described in the Scientific American) were dis- 
covered at the Red House Observatory, and thirteen 
at the Smith Observatory, a total number exceeding 
that of any other living astronomer. 



The Canadian government, in appropriating large 
amounts for railroad subsidies for new lines during the 
past year, has imposed a new condition, viz., that the 
companies receiving subsidies must use steel rails 
made in Canada, provided the same can be secured at 
reasonable prices and of a suitable quality. 



Automobile IVotes. 

Following the example of other sovereigns of Kurope, 
the King of Spain is becoming a Chauffeur, and has 
lately ordered several cars from Paris which are to be 
built specially for him. The cars will be constructed 
by the Panhard & Levassor firm. On the other hand, 
it is reported that the Emperor of Annam, Ton-Tai, 
is learning to pilot a car, and this led him to adopt the 
European costume. He has also a mechanic, but as 
the national custom does not allow a subject to take 
a place at the side of his sovereign, the mechanic is 
obliged to sit on the footboard of the car. 

The hill-climbing race which was held at Chateau- 
Thierry (France) on the 24th of October brought out 
no less than sixty-three touring cars having a total 
value of $200,000. Nearly all of them climbed the steep 
road (one mile distance) at high speeds. The winner 
made a speed of 1 min. 42 sec. for the mile, which 
represents about 35 miles an hour up the slope of 10 
per cent. A Mercedes car, piloted by De Larentie- 
Tholosan, made the above speed, and many of the 
others nearly equaled it. The motor bicycles distin- 
guished themselves in this event and nearly reached 
the speed of the automobiles. Collomb, mounted on a 
Magali wheel, made the climb in 1 min. 43 4-5 sec, 
closely followed by three others. In all, there were 
13 motor cycles that finished in times ranging up to 
3 min. 15 sec. In the category of cars valued at less 
than $800, Barreaux made the best time on a Bolide 
car, or 3 min. 11 1-5 sec. In the $800 to $1,600 class, 
a Serpollet car took first place in 2 min. 38 sec. 
Serpollet also won the $1,600 to $2,400 class in 1 min. 
52 sec, coming not far behind the winning Mercedes 
car, which belonged to the class above $5,000, and the 
same cars came first in the $2,400 to $3,600 class, in 
2 min. 1 sec. It will be seen that the steam-operated 
cars are still holding up well as regards speed. 

Recognizing the need of thoroughly trained chauf- 
feurs, the West Side Young Men's Christian Associa- 
tion of this city, aided by the . Automobile Club of 
America, has opened an automobile school for own- 
ers and chauffeurs. Three courses are to be given, the 
first consisting of popular illustrated lectures on 
steam, gasoline, and electric automobiles, which will 
be delivered by Charles Edward Lucke, Ph.D., director 
of experimental engineering in Columbia University; 
the second, on the design and drafting of motors and 
their accessories as well as the various methods of 
transmitting power to the wheels; and the third, prac- 
tical operative work, consisting of instruction in the 
operation of machines, and lectures and demonstra- 
tions on their dissection, with the machine as a work- 
ing basis. The second course will be taught by Amasa 
Trowbridge, adjunct professor of mechanical engin- 
eering, Columbia University, and a recognized author- 
ity on machine design, while the third course will 
be under the direction of Mr. Clarence B. Brokaw, an 
expert on automobiles, who will devote his entire 
time to the instruction of the new class. So popular 
has the third class become that no more pupils can be 
received for the present. It is calculated that three 
months' instruction will be sufficient to complete the . 
chauffeur's education, and so a new set of pupils will 
be started in this class on February 1. Applications 
for the second class in operating work should be made 
at once by those desirous of entering. The opening 
lecture in the first course of the automobile school 
was given on the evening of November 9, by Win- 
throp E. Scarritt, president of the Automobile Club oi 
America. Mr. Scarritt congratulated the members 
upon their entering upon this new line of study, and 
he thought that members of the industry, and all au- 
tomobilists also, were to be congratulated on having so 
many intelligent young men take up the study of auto- 
mobiles. He spoke briefly of the three typical kinds 
of machines, and gave the would-be chauffeurs several 
good pointers on their operation. He specially drew 
their attention to the necessity of always being ready 
to make a quick stop in case of emergency, and told 
them above all things to thoroughly master their 
machines. He thought that the automobile would 
ultimately solve the problem of congested city streets, 
since it could do twice the, work in half the time re- 
quired by the horse-drawn vehicle, aPd since it only 
occupied about half the space at that. He said that 
it was a startling fact that although we have in- 
creased facilities for the transportation of the masses, 
hot until th^e appearance of the automobile has there 
been any improvement in the transportation of the 
individual during the past four thousand years. He 
thought t&at the time would yet colne when the 
workingman would own his own machine, and would 
reside in the country and go back and forth in his 
own vehicle every day to his work. Mr. Scarritt's ad- 
dress was an able presentation of the automobile and 
automobilism as we find it to-day, and, as can be seen 
from the examples cited, he is most optimistic as to 
what the machine will do for the individual of every 
.class in the future. 
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Tlie Thylaciuus Cyiioceiilialus. 

To the Editor of the Scientific American: 

I notice two letters in your last issue relating to 
the Thylacinus cynocephalus and the three specimens 
of the animals on • exhibition at Washington. The 
trouble is caused by the inadvertent omission of the 
words "adult male" in the copy sent you of the orig- 
inal MS. The specimens at Washington, female and 
two young, are well known. J. Carter Beard. 

Brooklyn, N. Y., November 4, 1904. 



Remarkable Clock with Automata. 

From the "Lex ikon der Uhrmacherkunst" we take 
the following description of a curious clock of recent 
date: 

The clock was made by one Christian Martin, who 
lived in the Black Forest, Germany, and is contained 
in a cabinet 3.02 meters wide, 2.72 meters high, and 
0.55 meter thick. 

The face, or front of this clock, is divided vertically 
into seven sections, and each of these into five smaller 
sections or frames, displaying in all thirty-five frames, 
in each of which there is some movable thing. 

Upon this multiple face one may read the seconds, 
the minutes, the hours, the days, the weeks, the 
months, the four seasons, and the common and leap 
years. Harmonious music accompanies the movement 
of each object. Situated in the center of the front 
is the time-dial or clock-face proper. An angel at the 
bottom of the central section tells off the minutes 
on a gong. In the central frame of the third section 
are two figures of which one strikes the quarters, while 
the other, with the finger of her right hand, points to 
the quarter just struck, providing in this way a visible 
as well as an audible signal. The lowest frame of the 
same section displays successively the figures of an in- 
fant, a youth, a full-grown man, and a person of ripe 
old age, corresponding ^ ith the quarter struck, intend- 
ing thus to exemplify the four ages, instead of the time- 
honored seven ages of man's life. 

Death, in the third frame of the fifth section, sounds 
the full hour. As soon as the hour is struck, the 
twelve apostles appear in an oval frame just above the 
clock-face, one after the other, each saluting Christ, 
who is placed in the frame directly above them, and 
receiving a blessing from Him. After playing their 
part they withdraw from view^, and a cherub guards 
the doorway. 

The day of the month is shown on the dial in the 
second space of the third section. The maker com- 
puted the leap-years up to the year 99,999. The days of 
the week are marked by mythological figures which 
appear in the top frame of the third section. The 
twelve signs of the zodiac, corresponding to the twelve 
months of the year, are also shown in the topmost 
frame of the fifth section. 

The Moon displays her various phases in the circu- 
lar frame just below the time-dial. Beginning with 
10 P. M., a . trumpeter industriously announces the 
hours upon his trumpet till 4 A. M., when he is re- 
lieved from duty by a cock that stands perched upon 
a pedestal in the next frame. With the dawn the 
cock, true to its nature, flaps its wings and crows. 
Across the front in the fourth frame of section six we 
see a soldier, who heralds each new year with an air 
played upon his bugle. In section one of the bot- 
tom frame we see an old bell-ringer, whose duty 
it is to sound the hours of 6 A. M., 12 M., and 6 P. M., 
the hours of prayer. An olil beggar in the frame 
next on the right reminds us of our devoirs by 
kneeling, and with\ folded hands supplicating the 
Deity. At the last stroke of the bell he rises, and the 
scene of action is transferred across the board to an 
organ grinder, who grinds away, accompanied by a 
clown and bell in the adjacent frame. The uppermost 
frames in sections 1, 2, 6 and 7 show the fourteen scenes 
in the Passion, while the second frames of sections 1 
and 7 show the seven days of the creation. 

c» ■* o * ♦ ■ 

Tlie Current Supplement. 
The English correspondent of the Scientific Ameri- 
can opens the current Supplement, No. 1507, with a 
very thorough and finely illustrated description of a 
universal 300-ton testing machine. J. C. Barclay de- 
scribes some modern high-speed printing telegraph 
systems. Mr. L. Ramakers presents a very full de- 
scription of the Siemens-Halske printing telegraph. 
His text is excellently illustrated by some handsome 
pliotographs and line drawings. Dr. Caird recently 
read before the Royal Philosophical Society of Glas- 
gow a paper on the developments in means of com- 
munication by sea during the nineteenth century. The 
paper is published in the current Supplement. The 
St. Louis correspondent of the Scientific American 
writes instructively on Germany at the Fair, his arti- 
cle being accompanied by some photographs especially 
taken for us. "Utility of Automobiles for Military 
Operations" is the title of an article which gives much 
valuable information on a subject of considerable in* 
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terest at the present time. Capt. William W. Harts 
contributes a well-illustrated article on the debris- 
restraining barriers of the Yuba River. 

^ , » , ^ 

electrical Notes. 

The emanation produced by radium has been fre- 
quently investigated, so that many of its properties are 
known; the question as to whether the particles con- 
sisting this emanation are charged or not, seems, 
however, not to be definitely solved, though a solution 
of the same would be necessary for obtaining an 
adequate idea of the decomposition of radium atoms. 
In an article published in the Physikalische Zeitschrift, 
Mr. J. A. McClelland examines as accurately as poa^ 
sible whether the emanation bears an electric charge, 
as would seem to be the case according to Rutherford's 
work. It is definitely shown that such is not the case, 
this being of the greatest bearing on radium theories. 
As radium atoms are sure to give off positively-charged 
particles (being the alpha-rays) the emanation par- 
ticles cannot possibly be the remainder of the atoms 
left by one or several alpha-rays, as in that case the 
emanation should be negatively charged. The atoms 
therefore must have given off a negative charge of the 
same magnitude, either by an emission of negative 
particles or in any other way. 

The favorable experience gained in connection with 
the use of storage batteries in telegraphic service in- 
duced the German Telegraph Department very soon to 
utilize the advantages of accumulator operation also 
in connection with telephone service, when no ap- 
preciable difficulty was encountered in telephone ex- 
changes. As regards, however, the use of accumula- 
tors as microphone current sources in subscribers' 
stations, special experiments proved necessary, accumu- 
lators being discharged there rather slowly, with small 
currents and at great intervals, so as to give rise to 
self-discharges and sulphating of the plates. In 
the Elektrotechnische Zeitschrift, Mr. L. Briickmann 
records some preliminary experiments made by imi- 
tating the conditions of service in a much-used sub- 
scribers' station. As no drawbacks were met with at 
first, these experiments were extended in January, 
1895, to the practical service, thirty-six subscribers' 
stations being fitted with storage batteries of the Bose 
system. The following conclusions may be drawn 
from the behavior so far shown by these storage bat- 
teries: Though the working of the accumulators as 
far as their resistance against shocks, oxidation of the 
terminals, etc., was concerned, had proved rather satis- 
factory, the condition of the plates was found to be 
frequently worse than the electric behavior would 
have warranted. There is a risk of sulphated cells 
being taken in operation again, such accumulators 
being subject to complete destruction. Apart from 
this, however, the charging of microphone accumula- 
tors requires much more time and work than that of 
accumulator cells in normal operation, every cell hav- 
ing to be treated separately. Moreover, different con- 
ditions would obtain for different types of cells, so 
that different kinds of accumulators cannot be con- 
nected in a common charging circuit (in series). On 
the other hand, the initial advantages of accumula- 
tor operation for telephone service have lost much of 
their importance because of the introduction of im- 
proved microphones. No further extension of storage 
battery operation was therefore made by the Tele- 
graph Department. 

In a note recently communicated to the French 
Academy of Sciences, Mr. A. B. Chauveau records an 
interesting observation on electric dispersion made 
by himself during the thunderstorm of August 4, and 
which goes to confirm a result enunciated by the ex- 
perimenter in a previous memoir on the thunder- 
storm of July 24. After a very hot and beautiful day, 
during which the heavens had been very clear, with- 
out any other indication of a forthcoming thunder- 
storm than the appearance close to the sun of some 
clouds toward 6 o'clock, the thunderstorm, which was 
not anticipated up to 6 h. 30 m, was seen clearly in 
the west toward 6 h. 45 m., and moving with an ex- 
traordinary rapidity, arrived at the Eiffel Tower five 
to six minutes afterward, with a waterspout and 
whirlwind. The darkness that arose suddenly did not 
allow of any measurements being made, but the author 
noted at some minutes' interval on one side an ex- 
tremely rapid dispersion of positive electricity, and 
on the other a negative dispersion, which was about 
normal and rather small as compared with the former. 
The positive dispersion was such that the leaves of 
the electrometer approached one another visibly, as 
under the influence of a flame or a strongly radio- 
active substance, so that the author would have sup- 
posed a leakage in the instrument, if the negative 
dispersion tested immediately afterward had not shown 
its ordinary behavior. In the course of the after- 
noon, in fact, without any interruption from 2 h. 30 m. 
to 6 h. 30 m., dispersion measurements were made, 
which did not present any anomaly in fair weather, 
the negative dispersion remaining constantly more 
rapid than the positive. The mutual ratio of the two 
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dispersions would even show a decided increase, pass- 
ing from 3.3 (at 3 h.) to 4.9 (at 5 h. 30 m.). The 
thunderstorm inverted abruptly this ratio in a doubt- 
less much stronger proportion. Taking into account 
the violent rain during the two observations of July 
24 and August 4, the most likely hypothesis for ex- 
plaining these considerable negative charges carried 
along by the air would be to consider them as an 
analogous phenomenon to the well-known phenomenon 
observed in the neighborhood of waterfalls. 



engineering Notes. 

The production of bituminous coal in the United 
States last year was 285,000,000 net tons, an increase 
over 1899, five years ago, of 94,000,000 tons, and an in- 
crease over 1893 of 155,000,000 tons, or much over 100 
per cent. 

The "Forward," the first of a series of scout warships 
to be built for the British navy, was successfully 
launched on October 27. The "Forward' 1 is 384 feet 
long and 39 feet beam, and her engines will develop 
16,500 horse-power, giving a speed of 25 knots, with 
a crew of 290. She is intended to search for a possi- 
ble enemy, and convey quick information to a 
squadron. 

June 23 was the hundredth anniversary of the birth 
of August Borsig, who may be called the Matthew 
Baldwin of Germany. Beginning as a carpenter, he 
as a man learned drawing and mechanics in a trade 
school; became foreman of a foundry; started one him- 
self; developed it .into a machine shop; turned out his 
first locomotive in 1841 and his five hundredth in 1854, 
and died a few months later. 

A new coal wharf is being constructed between 
Marola and Cadimare, Italy, for the convenience of 
vessels discharging cargoes for the Italian navy, and 
for bunkering men-of-war. Steamers will be able to 
lie alongside and discharge direct on to the trucks of 
the wharf, instead of as heretofore being obliged to lie 
off and discharge into lighters. This new wharf will, 
it is hoped, greatly expedite the clearance of British 
colliers, but it is to be regretted that the improve- 
ment will only affect vessels with cargoes for the 
Italian navy. 

In the French motor car championship hill-climbing 
competition, which took place on the very long and 
severe ascent of the Ventoux mountain, several fresh 
records were made. The distance was 13 Y>2 miles, and 
in the class for heavy cars the time taken by tho 
winner was 21 min. 12 sec, beating the record by 
3 min. 38 sec. By the voiturette cars the time taken 
was 29 min. 59 sec, creating a fresh record of no less 
than 13 min. 36 sec. better than the previous record. 
The ascent is one of the stiffest in France, and the 
times show an extraordinary improvement on last 
year's meeting. 

A new type of fuel has been devised by two gas engi- 
neers of Southend, England, the outcome of several 
years' patient investigation and experiments. The 
fuel is manufactured from what has hitherto been 
considered a waste product of chemical manufacture. 
This fuel is intended to supplant the asbestos or fire- 
clay balls which are at present utilized in gas-stove 
fires. It absorbs the blue Bunsen flame, which at 
present escapes, and converts it into heat. It also 
absorbs the carbonic oxide from the air, thereby con- 
siderably purifying the atmosphere, has no smell, 
burns brightly as a coal-fire, and, owing to the ma- 
terials of which it is composed, is cheaper to produce 
than either fire-clay or asbestos balls, while the sub- 
stance is also practically inexhaustible. The fuel also 
has the quality of retaining the heat for a considerable 
time, and, when ignited, gives three times as much heat 
as is possible with the asbestos or fire clay, with the 
same consumption of gas. 

The highest tunnel in Europe is undoubtedly that 
of the new Jungfrau electric line which is to reach 
the summit of the mountain. According to recent re- 
ports the tunnel, which is 'now in construction, has 
passed the altitude of 3,000 meters (1.8 miles). As 
the road is entirely underground after reaching the 
altitude of 2,400 meters (1.04 miles) it may be safely 
affirmed to be the highest tunnel in Europe. The 
work, which commenced over ten years ago, is very 
slow. The second station, that of Rothstock, was open- 
ed to the public on the 2d of August, 1899, and the 
third, the Eigerwand station, not until the 1st of 
July, 1903. The next station, that of Mer de Glace, 
will not be opened before next summer, and perhaps 
only during 1906. The great length of time needed 
for the construction lies in the fact that the rock is 
especially hard and it is impossible to use quick-work- 
ing drills. What is favorable is that there has been 
no water flow up to the present, as is the case in the 
Simplon tunnel. Until now the workmen have not 
suffered from the high altitude, but physicians Pear 
that they may contract the mountain disease when 
they reach the higher points. It is estimated that it 
will be ten years before the road finally reaches the 
summit of the Jungfrau. 
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THE GERMAN NATIONAL 
PAVILION AT ST. LOUIS. 

Among the forty or 
more nations which are 
participating in the Ex- 
position at St. Louis, 
Germany was fortunate in 
securing the finest site 
that was reserved for any 
foreign exhibitor. The 
National Pavilion stands 
on a plateau to the east 
of the amphitheatre, which 
is crowned by Festival 
Hall and the Colonnade of 
States. It overlooks the 
Cascades and Cascade 
garden to the west; to the 
south of it stretches the 
long fagade of that beau- 
tiful structure, the Mines 
and Metallurgy Building; 
and with the dark green 
of the woodland as a back- 
ground, its fine propor- 
tions are shown up with 
a distinction and emphasis 
that must be very gratify- 
ing to the sons of Ger- 
many. It was a happy 
idea of Emperor William, 
under whose oversight the 
plans were prepared, to 




Reproduction of the Central Portion of the Palace of Charlottenburg. 
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a classic pediment. The 
drum of the dome is 
pierced by eight lofty 
windows, and it is marked 
by a Corinthian colonnade, 
the columns of which are 
slig,htly taller than those 
of the stories beneath. The 
curve of the dome is 
broken and relieved by 
circular windows, while 
its summit is crowned by 
a lofty lantern, surmount- 
ed by an heroic figure, 
whose gilded form may be 
seen flashing in the sun- 
light from any portion of 
the Fair grounds. Sur- 
rounding the pavilion are 
gardens that are accurate 
reproductions of those 
around the original cas- 
tle. 

Much of the interior 
of the pavilion is a faith- 
ful reproduction of the 
Charlottenburg interior. 
Perhaps the most impos- 
ing room of all is the 
spacious oak gallery, the 
doors and wainscoting of 
which are an exact repro- 
duction of the original, as 





The #ak Gallery, Containing the Busts of the Hohenzollern Family. 



make this pavilion a par- 
tial reproduction of a 
building which is as con- 
spicuous in German his- 
tory as the building itself 
i s prominent in the 
World's Fair grounds. 
The pavilion is copied with 
fidelity from the central 
portion of the famous cas- 
tle at Charlottenburg near 
Berlin. The castle itself 
was built near the end of 
the seventeenth century 
by Frederick I., the first 
King of Prussia. It was 
designed by Andreas 
Schleuter, the great Ger- 
man architect of that 
period. It is at once ap- 
parent from the photo- 
graph herewith reproduc- 
ed, that the architecture of 
the Charlottenburg castle 
is imposing. The main 
fagade is in three stories. 
En the center above the 
main entrance, towering 
over 150 feet skyward, is 
a lofty dome. The fagade 
of the first floor is in rus- 
tic stone; the second and 
third floors are enriched 
with twelve Corinthian 
columns. In the center, 
beneath the shadow of 
the great dome, is a pro- 
jecting bay crowned with 




The Brandenburg Room, Showing in Case the Gold anil Silver Wedding Presents of the 

German Emperor. 

THE GERMAN GOVERNMENT BUILDING AT THE ST. LOUIS EXPOSITION. 



The Galloon Room, Containing Furniture Loaned from the Charlottenburg Palace. 



i s the richly-decorated 
ceiling. Down each side 
and at each end of the 
room are busts of the 
Hohenzollern family, and 
on the walls is a portrait 
of Queen Charlotte, after 
whom the palace was 
named. Another hand- 
some, room herewith illus- 
trated is the Brandenburg 
room, which contains the 
actual palace furniture, 
brought over from the 
room of the same name in 
the German palace. Im- 
perial portraits adorn the 
walls, and at one end is a 
large glass case containing 
the silver and gold wed- 
ding presents of the Ger- 
man Emperor. Another 
display of the royal furni- 
ture is made in the Gal' 
loon room, over the en- 
trance door of which is a 
portrait of Queen Chris- 
tine, the mother of Fred- 
erick the Great. In the 
same building are the offi- 
ces devoted to the various 
chiefs of the German 
Commission. Last and by 
no means least among the 
notable features of this 
structure is the peal of 
bells in the tower belfry, 
which is rung at stated 



November 19, 1904. 



Scientific American. 



357 



hours of the 
day and eve- 
ning. The tone 
of these bells 
is exquisitely 
sweet, and 
strongly remi- 
niscent of the 
sweet chimes 
that may be 
heard floating 
from any old 
cathedral 
tower in Eur- 
ope. The mar- 
vel of these 
bells, however, 
is that they 
are construct- 
ed entirely of 
cast steel; for 
the German 
maker, thanks 
to his perfect 



China and Japan 
individual tea 
cultivation is very 
general. As the 
season for har- 
vesting tea ap- 
proaches, native 
represent a t i v e s 
from the tea in* 
terests, whose 
headquarters ar& 
in the cities, visit 
the growers, and 
ascertain how 
much tea they 
will have for sale 
and the price they 
expect to receive. 
In this way small 
lots of tea are 
sold, ranging from 
fifty to two hun- 
dred and fifty 
pounds, according 




knowledge of the chemistry and furnace treatment of 
metals, has learned to so manipulate the steel, that 
it will produce when cast into bells (as this peal at 
the World's Fair amply demonstrates) tones that are 
just as sweet as those of the more costly 
bell metal with which we are familiar. The 
peal on exhibition has been purchased by 
one of the large Eastern cities, and three 
other sets have been ordered in this country. 
In the current issue of the Supplement 
will be found an illustrated article dealing 
with the German exhibit as a whole, with 
detailed descriptions of the various sections 
in the exhibition palaces. 

THE CULTIVATION OF TEA IN CEYLON. 

BY CHAHLES C. JOHNSON. 

Ceylon tea's steady advance in popularity 
in the United States and Canada calls at- 
tention to the strong contrast between the 
methods of preparation of tea in Ceylon and 
in China and Japan. In the latter countries 
the work is done to-day in the same fash- 
ion as a century ago, largely by hand. In 
Ceylon machinery is utilized wherever pos- 
sible, and the entire process of preparation 
has become largely mechanical. In both 



A Tea Plucker. 




Packing Tea in Chests. 



to the extent of the land under cultivation. Teas thus 
purchased are taken to one of the large cities and 
placed in factories, where they are often refinished, 
after which they are graded and mixed with other 
lots of tea received at market in the same 
manner. 

In Ceylon, the system is wholly different. 
Land has been purchased, and is placed un- 
der cultivation to an extent of hundreds of 
acres at the same time. A factory is con- 
structed and equipped with modern ma- 
chinery suitable for rolling and firing teas, 
and affairs, are managed according to Euro- 
pean business methods. A su perintendent ia 
placed in charge of the estate, with from 
one to two thousand natives to perform the 
labor, for the care of whom he is responsible 
to the government. 

The tea seed, having been carefully se- 
lected, is sown as soon as possible, as it 
quickly loses vitality. It is tended, shaded 
and watered, for the young plant is an ob- 
ject of tender care until it goes through the 
process of transplantation. When once es- 
tablished, it requires cultivation until three 
years old, at which time it is plucked, and 
at the end of the season pruned. 





How the Tea is Sifted. 



Tea-Rolling Machinery. 
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The process of manufacture commences with pluck- 
ing. The bushes having been pruned and cultivated 
throw out vigorous fresh growths, and these in turn 
put forth shoots and leaves called by planters a "flush." 
The smaller shoots on each side of a flush are what 
is taken from the plant at each picking. These are de- 
scribed as two leaves and a bud. 

Plucking is performed by women, who pass down 
between the lines of bushes, plucking the young leaves 
and dropping them into the baskets they carry. Their 
energies are stimulated by the fact that their daily 
pay is regulated by the weight of leaf they bring in, 
and they are checked from plucking old leaf by minus 
marks being placed against their names for any large 
leaf found in a basket. 

After being weighed in, the leaf is taken to the 
withering room, usually placed so as to have the heat 
from the engine room. Here it is spread out in thin 
layers on the lattice-work shelves with which the room 
is fitted, to wither or wilt until the excess moisture 
evaporates. Were this not done, and, were the leaf put 
through the next stage as it came from the bush, full 
of moisture and sap, it would be so brittle that it would 
break into fragments. In the course of the night the 
leaf is sufficiently withered, and is then soft and flex- 
ible, and can be twisted without snapping. 

When sufficiently withered, the leaf is passed down 
waiting chutes to the rolling tables. There are various 
patterns of machines, but the principle is the same in 
each, viz., two plane surfaces, revolving one over tlie 
other, somewhat after the fashion of millstones, but 
with a freer swinging action, so as to roll and not 
grind the leaf. The faces of both the upper and lower 
tables are of wood, and the leaf is rolled under suffi- 
cient pressure to give it the desired twist 
without breaking it. 

The process of rolling having broken open 
the leaf cells, facilitates the chemical 
changes which follow, and which are grouped 
together and termed fermentation by plant- 
er^: These changes are very obscure, and 
have not been subjected to searching chem- 
ical" analysis. So far as appearances go, the 
.most important of these is oxidation. The 
leaf being taken from the rollers is still 
more green than any other color. At this 
stage it is spread out, and soon assumes a 
copperish brown color, due to oxidation. 

The fermented leaf is then spread upon 
trays, and passed into closed machines, of 
which there are several patterns. But, as 
in the rollers, the principle is the same in 
each — to fire the tea by exposure to a 
suitably regulated current of hot air, drawn 
through the machine by means of fans. 
This process corresponds with "pan" and 
basket firing, but the firing in modern fac- 
tories does not allow the leaf to be subjected 
to the direct heat of the fire, and the - tem- 
perature can be regulated to a nicety to at- 
tain the end without destroying the essen- 
tial qualities of the leaf. 

Next is the final stage, the whole process 
after the leaf is withered occupying less than 
two hours with modern machinery. Up to 
this stage all the leaf as brought in by the 
pluckers has been treated together; but as 
each of the leaves and the bud represent dif- 
ferent qualities and differing values, it is now neces- 
sary to separate them. This is done by means of grad- 
uated sieves, made to oscillate by means of a pulley. 

The "tip" in varying proportions, with some of the 
leaf nearest to it, makes Orange, or Flowery Pekoe, of 
proportionately varying values; the small leaf makes 
Pekoe, with which a small quantity of "tip" remains. 
The large leaf makes Souchong, and the mixture makes 
Pekoe Souchong. Broken Orange Pekoe, etc., are sim- 
ply the broken leaves of their respective qualities, 
and are preferred by some consumers. In the sorting 
process some dust and tannings are also separated. 

When sufficient tea has been collected to form a 
"break," it is refired at a low temperature, to get rid of 
any moisture a.bsorbed from the atmosphere, and 
packed at once in lead-lined boxes, when it is ready for 
market. 

Successful tea cultivation in Ceylon dates from 1841, 
on the Rothschild estate. Several specimens of the 
tea plant were imported from China that year. Suc- 
cessive experiments proved satisfactory, and resulted 
ki the tea produced being pushed in the European mar- 
kets. In 1877, 2,000 pounds of tea were exported from 
Ceylon. Now many millions of pounds are exported 
annually to England alone. Ceylon tea is similar in 
almost all respects to India tea, and the product of 
these two countries has practically displaced the teas 
of China and Japan in England. 

Many persons believe that the history of Ceylon tea 
in England will repeat itself in the United States, but 
if it does the result will be of far less importance to 
the tea industry. English people drink tea as the 
Americans do coffee. In Canada the situation is much 
the same. In the northern sections of the United 



States tea is popular, although much less favored than 
coffee, and here, within the last five years, the Ceylon 
"greens" or green teas have made considerable head- 
way in the displacement of the green teas of Japan 
and China, principally the former, for our annual im- 
portation of green teas from Japan exceeds 40,000,000 
pounds. In the Southern States the relative consump- 
tion of tea is small, a fact noticeable in all sections 
whose climate is of a tropical or semi-tropical nature. 

Indirectly, the war between Japan and Russia . mili- 
tates against the teas of the former country, from 
which our principal supply of green teas comes. Re- 
cruiting for the Japanese army has sadly depleted the 
skilled labor utilized iii the preparation of Japanese 
teas. The inevitable result of insufficient skilled labor, 
coupled with an effort to keep the quantity produced 
from lessening, is a coarsening of the tea leaf, a fact 
likely to have an ultimate effect on sales in, America, 
to the benefit of Ceylon teas. 

A very large proportion, of Ceylon teas received in 
the United States comes via England. The teas are 
shipped in bulk from Ceylon to England, where they are 
rehandled, blended, and put up in various-sized pack- 
ages, both for export and home consumption. Some 
of the Ceylon tea planters favor a direct market In 
the United States and Canada, and are striving to find 
means for its establishment. 



THE WATER ORGAN— A ROMAN KEYBOARD 

INSTRUMENT. 

BY THE RFV. Y. W. ttALPIN, M.A., T\L.S, 

As we watch the fingers of the pianist flying over 
the compass of his instrument, or sit entranced by 
the wealth of harmony which the organist commands 




Fig. 3.— Enlarged View of Keyboard. 

THE WATER ORGAN. 

as he touches his manuals, seldom do we realize how 
much curious history and laborious ingenuity lie hid- 
den within those rows of black and white keys. To 
tell their tale would require a volume; perhaps a 
sketch of their later development may be given in a 
subsequent paper. At present we are concerned with 
a period anterior to the production of the modern key- 
board, and we are to deal with an instrument prac- 
tised and admired by Greeks and Romans. 

A Roman keyboard instrument! The title sounds 
absurd, for do not our textbooks assure us that the 
keyboard was invented in the eleventh or twelfth cen- 
tury of our present era? Yet, owing to a discovery 
made among the scattered ruins of Carthage, we are 
able not only to state positively that the use of keys 
was well known to the ancients, but also to reproduce 
a working model of the instrument whereof they 
formed so interesting and important a part. 

Around the hydraulus, or water-organ, a great mys- 
tery is supposed to hang, and more than one learned 
writer has confessed himself unable to understand it 
or to explain its principle and construction; while 
others have made wild guesses at the purpose for 
which the introduction of water was required. We 
hear of "boiling" water and the steam rushing through 
the pipes of the organ, or we read of "bubbling" water 
designed to give a weird, tremulous effect to the 
sounds produced. All such like guesses are quite un- 
worthy of the subject, for there still exist two an- 
cient treatises which upon careful study explain the 
whole principle of the instrument. 

The hydraulus was invented by Ctesibius of Alex- 
andria some time between 300 B. C. and 250 B. C. 
Probably long before his day a rudimentary form of 



organ existed, evolved from the syrinx or from the 
bagpipe; but to this celebrated mechanician belongs 
the credit of first applying the water principle to the 
instrument and of adding those little levers, now 
termed "keys"; for, as Philo of Byzantium (c. 200 B. 
C.) affirms, it was Ctesibius who invented "the kind 
of syrinx played by the hands which we call hydrau- 
lus." This great work was minutely described by his 
own pupil Hero in his book entitled "Pneumatics/' 
(ch. 75), and about 15 B'. C. Vitruvius in his treatise 
"De Architecture (Book X.) gives us another full ac- 
count of the instrument as he knew it. From these 
two writers we learn that the water was used for the 
same purpose as that for which the modern air reser- 
voir is now loaded with heavy weights, namely, to 
give that compression to the air inside the wind chest 
of the organ which is necessary to make the pipes 
"speak" properly and to prolong the sound during the 
process of refilling the bellows or "feeders." Nor 
would there have been any mystification at all on this 
point, but for an irreparable loss. Both the afore- 
named writers allude to drawings and designs accom- 
panying their descriptions, and in both cases the 
originals are lost, such designs as are given with the 
texts of these authors being either due to the imagina- 
tion of the editors or to the suggestions of a linger- 
ing tradition. The form of hydraulus is delineated, 
.it is true, on medals and in mosaics; but the outlines 
are rude and indistinct, and only one part of the organ 
is fully shown — the part away from the player, which 
\fe should call the back of the instrument, but which 
the Romans considered and decorated as the front. 

There exists, however, in the Museum of S. Loirs 
at Carthage, near Tunis, a small representation in 
baked uncolored clay of an hydraulus and its 
player. The model — 7 1-16 inches in height 
and 2% in breadth — evidently portrays some 
distinguished organist and his instrument. 
It was made by a potter named Possessoris, 
who has placed his name on the front of the 
wind chest. From other works by the same 
hand it is, known that he lived during the 
early part of the second century A. D. 

Now this little model gives us a perfect 
view of the shape and outward construction 
of the water organ at the height of its pop- 
ularity. We can examine it on all sides, and 
as the details have been most scrupulously 
represented, we have been able, with the aid 
of Hero's and Vitruvius' explanations to con- 
struct a complete working reproduction of 
the instrument. For the photographs of this 
valuable relic here shown (Figs. 1 to 4) we 
are much indebted to the Rev. Pere Delattre, 
the learned curator of the museum, while 
the remaining illustrations and diagrams 
give some idea of the writer's own working 
reproduction. 

On referring to Figs. 1 and 5- and Diagram 
I (letter K), there will be seen in the lower 
center of the organ the water box, an altar- 
shaped reservoir containing the water and, 
except for a movable lid, open to the air at 
the top. On either side are the air pumps 
(A), barrel-shaped structures each fitted 
with a wooden plunger (2?) in which is a 
small valve (G) for admitting air when 
the plunger falls. This form of valve 
described by Vitrimus, and has been copied 
reproduction from one remaining in part 
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of a Roman fire engine now in the British Museum, 
London. It occurs again in the wind chest at F. In 
the air pumps or "feeders" described by Hero and 
Vitruvius the actual valve is of a different form; in 
the first instance, a flat plate placed inside the top of 
the barrel and kept in position by two pins, and, in the 
later description, a metal disk with a central boss 
(cymbalum) rendered more sensitive by a counter- 
piece sometimes fashioned like a dolphin. Across 
the top of the water box is the wind chest G, and 
above it at either end will be noticed in the pottery 
model (Fig. 1) two large holes. These are due to the 
exigencies of the potter's art, and supported two short 
sticks of wood or clay to represent the long handles 
of the blowing levers. These levers were in reality 
centered on either side of the organ, as will be seen 
in Figs. 5 and 6, where one plunger is shown drawn 
up (see also Diagram I, D). This position was evi- 
dently an improvement on the earlier design, in which 
(according to our authors) the levers were centered 
on separate uprights inserted into the base of the or- 
gan, the plunger being therefore pushed up the bar- 
rel instead of drawn up, as in the present instance. 
We know that many, alterations were made in the in- 
strument from time to time; and even the Emperor 
Nero, who would have shown himself an adapt per- 
former on the hydraulus at the public games, had cir- 
cumstances permitted, busied himself during the last 
days of his precarious existence in discussing and 
suggesting further improvements. Inside the water 
box (K) there is an inverted bell or funnel of metal 
(J) raided off tj^e bottom by little feet, so that when 
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Fig. 1. 



-Front View of the 
Hydraulus. 



the water box is half filled, the water finite its way 
also inside the inverted bell and rises to the same 
level. On depressing the handle of the air pump, the 
plunger (B) 
is raised and 
the air is 
forced out of 
the barrel (A) 
through the 
pipe E and the 
valve F into 
the wind chest 
(G) ; being un- 
able to escape 
or to return, 
owing to the 
closing of the 
valve, it passes 
down the pipe 
(H) into the 
inverted bell 
(J) standing 
in the water. 
As the pumps 
are rapidly and 
alternately 
worked, the air 
forces the wa- 
ter out of the 
bell (J) into 
the water box 
(K), but the 
super incum- 
bent weight of 
the expelled 
water com- 
presses the air 

both in the bell and in the wind chest above. 
In the working model the water rises 3^ 
inches in the water box when the bell is 
emptied, and this is the pressure of the wind 
in the organ; but constant care has to be 
taken by the blowers to maintain the water 
at about the same level. If there is too much 
air in the bell or compressor, it finds its 
way out at the bottom and bubbles up 
through the water, giving the "boiling" ef- 
fect noticed by ancient writers. , 

Above the wind chest is a cross channel 
(N) running immediately under a row of 
pipes; in the reproduction there are three 
rows of pipes, and so three parallel cross 
channels. Above the channels again is fixed 
the "sound board," as organ builders term 
it, consisting of an upper and a lower board, 
through both of which are pierced vertical 
holes communicating with the pipes above. 
Between the two boards are inserted small 
sliders of metal called "regulse" (P) pierced 
with holes corresponding to those in the 
sound board (•); but in their normal posi- 
tion their flat surfaces, which are well oiled, 
close the outlets (see Diagram II.). Each 
slide is terminated at one end by a wooden 
head (f) to prevent its passing in too far; 
and at the other end it is attached by a short 
iron hook ($) to the lower point of the 
key lever (T) which is centered (at V) on a 
short pin. By 
depressing the 
key (T) with 
the finger the 
slide (P) is 
pushed into its 
groove as far 
as the regulat- 
in g pin (R) 
when the holes 
correspond ex- 
actly with the 
openings in the 
sound board, 
and the com- 
press eil air 
passing up 
from the wind 
chest below 
causes the 
pipes to sound. 
A metal spring 
(Y), as de- 
scribed by Vi- 
truvius, brings 
the slider back 
again to its 
normal posi- 
tion when the 
finger is re- 
moved. In the 
organ of Hero's 
day a horn 
spring with a 



gut attachment was used for the same purpose. The 
sliders of the Working production have been copied from 
some found among the parts of a small organ discovered 




Fig. 2.— Rear View of the 
Hydraulus. 



Fig. 4.— Side Views of the Hydraulus. 




Diagram L 



Diagram II. 
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Fig. 5.— Front View of the Working 
Reproduction of the Roman Hydraulus. 



Fig. 6.— Rear View of the Working 
Reproduction of the Roman Hydraulus. 

MODEL OF A WATER ORGAN "FnTTNTJ AT CARTHAGE. 



at Pompeii and now in the museum at Naples. The 
form of the key levers is distinctly shown in the pot- 
tery model and in the enlarged view of the keyboard 

(Fig. 3). The 
hole observable 
o n t h e right- 
hand side is 
probably the 
spot to which 
the hand of the 
pottery organ 
Jst was affixed 
— his legs for- 
tunately still 
remain in posi- 
tion on his ele- 
v a t e d seat. 
Prom these the 
true scale of 
the original in- 
strument has 
been worked 
out. Its height 
was about 10 
feet and its 
width 4Vo feet 
as shown in the 
diagrams. The 
front row of 
pipes, which is 
the best pre- 
served, shows 
nineteen in 
number, and 
the keyboard, 
when perfect, 
consists i 
nineteen keys, each about 8 inches long and 
2 inches wide. On one side of the in- 
strument as represented by the potter there 
are slight indications of the stop handles. 
These stops, which are carefully explained 
by Vitruvius, are like small taps (see Dia- 
gram I, M) and admit at will the compressed 
air into the various cross channels (N). 
(Diagram II., in which the right-hand stop is 
shown open.) These have been modeled on 
specimens of Roman taps still existing. 

A difficult and intricate question was the 
pitch of the pipes and the scale of notes they 
gave. Fortunately an anonymous Greek 
writer of the second century A. D. tells us 
that the hydraulus players used but six out 
of the fifteen recognized scales or "tropes," 
and that these were the Hyperlydian, Hyper- 
iastian, Lydian, Phrygian, Hypolydian, and 
Hypophrygian — the first and last being an 
octave apart. Following the generally ac- 
cepted standard of pitch, and placing the last 
five of these scales together, the following 
series of sounds are required: 
G A B£ B£J c d e£ eft f f # g g# a b£bft C <# * e' 
nineteen notes for the nineteen keys of the 
organ, the highest or Hyperlydian scale be- 
ing played on the octave stop. The front or 
unison pipes are stopped as in the ordinary 
syrinx, and fitted with regulating pins (as 
at W) suggested by the remains of some or- 
gan pipes 
found at Pom- 
peii. The oth- 
er two rows, 
which are 
pitched as oc- 
tave and su- 
peroctave, are 
open pipes and 
furnished with 
sliding rings 
(X) , which are 
described b y 
several Greek 
writers, though 
probably they 
were in this 
case only used 
for tuning pur- 
poses, the in- 
tricate changes 
of tonal sys- 
tems being at 
this date no 
longer in use*. 
It will be ob- 
served that the 
pipes are all of 
the same diam- 
eter, a pecul- 
iarity also 
found in the 
pipes of the 
Pompeiian or- 




Fig. 7.— Side View of the Working 
Reproduction of the Hydraulus. 
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gan at Naples. To place the water organ side by- 
side with our magnificent modern instruments would 
be as unfair as it would be absurd. More than 
two thousand years divide them, but that the hy- 
draulus can still afford pleasure was conclusively 
shown at a demonstration given lately in London, 
when the ancient Greek music in use at the time the 
pottery model was made (such as the Ode to Chronos 
and the Hymns to Nemesis and Kalliope) was rendered 
in the original language with hydraulus and kithara 
accompaniment to the enthusiastic appreciation of a 
large audience. 

In classical times the water organ was the admired 
adjunct of the public games and the luxurious 
theaters. Its association with the orgies of pagan 
Rome and the contests of the gladiators did not recom- 
mend it to the Christians. With dying Rome, it died; 
and those ingenious devices of keys, stops, and other 
details were lost until at the close of the eleventh cen- 
tury musicians astonished the men of their day and 
generation with a newly-found keyboard — a rough and 
rude contrivance indeed when compared with the 
"light touch" and "varied strains" of the old 
hydraulus. 



A CURIOUS PIECE OF CASTING, 

We have already presented to our readers pictures 
of Mr. D. Galvin's interesting castings. Perhaps the 
accompanying illustration , shows the most curious 
piece that Mr. Galvin has thus far succeeded in pro- 
ducing. The casting* we are assured, was made from 
wooden patterns and sand. Nothing else was used. 



The Inevitable Ether. 

In an article which Miss Agnes Clerke writes in 
Knowledge on "The Inevitable Ether," and which is 
remarkable no less for its brilliant summary of the 
modern theories of the "ether" than for the literary 
fastidiousness with which it is written, the steps by 
which the conclusion that mass and energy may be 
interchangeable are traced. "The glory of the heavens 
is transitory," writes Miss Clerke, "but to the very 
brink of that mysterious ocean the science of the 
twentieth century has brought us; and it is with a 
tbrill of wondering awe that we stand at its verge and 
survey its illimitable expanse. The glory of the heav- 
ens is transitory, but the impalpable, invisible ether in- 
conceivably remains. Such as it is to-day, it already 
was when the Fimt Lux was spoken; its beginning 
must have been coeval with that of time. Nothing or 
everything according to the manner in which it is ac- 
counted of, it is evasive of common notice, while 
obtrusive to delicate scrutiny. Its negative qualities 
are numerous and baffling. It has no effect in imped- 
ing motion; it does not perceptibly arrest, absorb, or 
scatter light; it pervades, yet has (apparently) no 
share in the displacements of gross matter. Looking, 
however, below the surface of things, we find the semi- 
fabulous quintessence to be unobtrusively doing all 
the world's work. It embodies the energies of motion; 
is, perhaps, in a very real sense, the true primwm 
mobile; the potencies of matter are rooted in it; the 
substance of matter is latent in it; universal inter- 
course is maintained by means of the ether; cosmic 
influences can be exerted only through its aid; unfelt, 
it is the source of solidity; unseen, it is the vehicle of 
light; itself non-phenomenal, it is the indis- 
pensable originator of phenomena. A con- 
tradiction in terms, it points the perennial 
moral that what eludes the senses is likely 
to be more permanently and intensely actual 
than what strikes them." 




A CURIOUS PIECE OF CASTING. 

The height of the casting pictured, from the top to 
the base, is 12 inches, its width 4 inches. The ball is 
1% inches in diameter, and the frame around the ball 
has an exterior measurement of 1% inches. The thick- 
ness of the metal of the frame, outside of the base, 
is 1-16 of an inch. Three of these castings will be 
exhibited in the Division of Mines and Metallurgy at 
the St. Louis Exposition. 



Irrigation Profitable In the tin in id Parts of the 
lulled States. 

The advantages of irrigation in the humid climates, 
merely as a supplement to rainfall in ordinary or ex- 
tra dry seasons, are forcibly presented in Bulletin 
No. 148 of the Office of Experiment Stations recently 
issued by the United States Department of Agricul- 
ture. The reports of a number of irrigation plants in 
the vicinities of eastern cities go far to show that as 



TOMATO VINES THIRTY FEET LONG. 

BY H I,. JONES. 

Throughout the winter months, when 
easterners were crouching about their fires 
and shivering, and nature growths were 
either asleep or frozen stiff with the cold, 
Mr. F. J. Bates, of Pasadena, Cal., was in his 
garden climbing an 18-foot ladder to gather 
his various crops of tomatoes. He has three 
plants which have reached a length of 30 
feet. They are of the species "Ponderosa," 
but these particular plants have surpassed 
in growth anything previously attempted by 
their kind. The seeds were planted in May, 
and three months from that time they had 
climbed to the top of a 20-foot trellis. When 
they reached this remarkable height they 
waved their flower-tasseled heads wonder- 
ingly, then turned around and grew back- 
ward until they have attained a length of 
30 feet. As the vines are still sprinting, 
Jack's beanstalk must sink into obscurity 
and transfer its fame to these irrepressible 
tomato plants. They have had no especial 
care or cultivation, and have had no protec- 
tion from the weather, yet in spite of every 
disadvantage they have kept on growing and 
fruiting in the most astonishing fashion. 
The trunks of these vines are V/2 inches in 
diameter. The foliage is thick and luxuri- 
ant, and at all times blossoms, green fruit, 
and ripe fruit can be seen on the vines. 
Enormous quantities of tomatoes have been 
picked from these three plants. The fruit 
is of unusual size and has an extraordinarily 
fine flavor. 




population increases and land becomes more valuable 
the zone in which irrigation can be profitably employed 
will be extended, as it has been in Europe, where the 
farmers have found that there are few sections where 
irrigation will not pay simply as an insurance against 
drought. 

The bulletin states that a grower of berries in the 
vicinity of Poughkeepsie, N. Y., has found that artificial 
watering guarantees a perfect stand and rapid growth 
of newly-set plants, the highest quality of product, 
and maximum crops. Owing to dry weather and hig-h 
temperature during the season of 1903 his berries had 
colored and hardened but did not sweeten. The appli- 
cation of 10,000 gallons of water in a fine spray and 
25,000 gallons between the rows put the berries in fine 
condition for picking. He also found that to irrigate 
after applying chemical fertilizers dissolves and dis- 
tributes the plant food and lessens the danger of in- 
jury to plants. 

To water market gardens near New York city, on 
Long Island, and in New Jersey, small plants consist- 
ing of pumps, storage tanks, and piping are used with 
such success that their owners claim large returns on 
the money invested. One man stated that he would 
not attempt to garden for profit without such an assur- 
ance of plenty of water when needed. Some gardeners 
buy water from city supplies and find it more satisfac- 
tory than to install their own pumping plants. 

Descriptions of pumping plants of various sizes and 
styles with their storage basins and distributing pipes 
are given in this bulletin so that those intending to 
try artificial watering may profit by the experience of 
several successful irrigators. 

Striking testimony in favor of irrigation is furnished 
by the careful comparison of crops from irrigated and 
unirrigated plats of strawberries, asparagus, nursery 
stock, and onions at the Missouri Agricultural Experi- 
ment Station. Not only were yields larger, but in the 
case of asparagus unirrigated rows were affected with 
rust while the irrigated plants were entirely free from 
the disease. 

A portion of South Dakota which is noticeably bene- 
fited by a supplementary water supply lies in the James 
River Valley. In the first attempts to utilize this sup- 
ply of underground water, wells were made so large 
that the excessive cost resulted in financial loss. With- 
in the last year or two the plan of sinking 1% to 2-inch 
wells has been tried and its success is leading to their 
extended use. A good 2-inch well will furnish water 
for half a section of land. An oversupply of water in 
the first< experiments produced conditions that preju- 
diced many farmers against the practice, but later 
tests show that no injury need be feared where water 
is properly used. All cases of deterioration are direct- 
ly traceable to an oversupply of water. An excessive 
amount of water in the soil will smother the rootlets 
and on evaporation will leave a deposit of salt, so 
that care must be taken that the soil does not become 
too wet. The bulletin as a whole shows the 
great advantage of irrigation as a means of 
increasing production and as an insurance 
against drought, even where the expense of 
securing a water supply is great. 



What is said to be the first harbor for air- 
ships was that erected for the aerial contest 
at St. Louis. The ground made use of for 
this purpose covers about fourteen acres, in- 
closed by a wall for the protection of the 
vessels making ascent and descent, which 
operations will be greatly facilitated by a 
substantial shield of this character. At the 
southeast corner of this structure are two 
stalls for airships, each one 180 feet long and 
40 feet wide and 30 feet high. There is also 
a shed 180 feet long and 20 feet wide where 
are all the facilities for making airship re- 
pairs and accommodations for the storage 
of ballast and other impedimenta. The wall 
inclosing the harbor is 30 feet high. The 
lower part of this structure is proof against 
the passage of wind, being absolutely tight 
to a point twelve feet above the ground. 
The upper part of the barrier is of lattice- 
work, which has the effect of tempering the 
breezes to a considerable extent. One of the 
practical results of the interest aroused in 
aerial matters by the contests arranged for 
at St. Louis is the investigation of the up- 
per air of this country by the means of bal- 
loons containing automatically-recording in- 
struments, and by this means it is expected 
to secure some very valuable data. The 
work is under the supervision of A. Law- 
rence Rotch, of. the Blue Hill Meteorological 
Observatory. 



TOMATO VINES THIRTY FEET LONG, 



Owing to the success of the cross-Channel 
turbine steamer "Queen," running between 
Dover and Calais, the South-Eastern and 
Chatham Company has ordered two more to 
be ready by next May or June. 
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Anticipation by Paper Patent — Identity of Ideas. 
— The following remarks by Judge Brawley in the 
case of Ideal Stopper Company vs. Crown Cork and? 
Seal Company (131 Fed. Rep. 244) will be found of 
interest to inventors. The invention involved was a 
bottle stopper. The single question presented was 
whether the Young British patent disclosed and antici- 
pated the alleged invention of the Painter patent. The 
appellant's case rested upon the proposition that there 
is "substantial identity of the inventive idea of the 
Young patent with that of the Painter patent," and 
the argument of the appellant was that every element 
or feature of the Painter device is found in the Young 
patent. If the inventive idea was Young's, and not 
Painter's, and Painter had simply improved upon 
Young's conception, and if any skilled mechanic could 
take Young's patent and by a combination of the same 
elements, differing merely in degree or in detail, or in 
the substitution of equivalents, could produce a bottle 
stopper substantially the same as Painter's, merely 
varying the form of mechanism, but without involving 
any of Painter's ideas, then it would follow that Young 
was the pioneer in this art, and not Painter. But if 
the entire scheme of Painter was radically different 
from that of Young, and if, in construction, operation, 
purpose, and result, the invention set forth in Paint- 
er's patent was not responsive in terms or substance to 
the Young construction, and the same or non-equiva- 
lent elements were not used in substantially the same 
way to produce the same result, and no mechanical 
skill working upon Young's plan could ever produce 
the same result that Painter accomplished, then it 
would follow that the inventive idea was different, 
and any modification or improvements worked out 
upon Painter's idea must be tributary to it. The ques- 
tion to be decided was mainly one of fact, and, what- 
ever doubt there may be as to the correctness of the 
court's conclusion, there is no doubt as to the legal 
principle which governed it. 

Robinson, in his work on Patents (sections 272, 892, 
893, 894, and cases cited), states the principle: 

"The test of the question of identity in the inventive 
idea is whether 'the compared inventions perform the 
same functions by the same modes of operation. If 
the effects produced are substantially different, there 
is no identity. If the effects are the same, and the 
functions are essentially distinct, there is no identity. 
If the functions are the same, and the modes of opera- 
tion by which they are performed are radically unlike, 
there is no identity. Contrariwise, where the effects 
are identical, the functions identical, and the modes 
of operation identical, the ideas embodied in the two 
inventions must also be identical.' " The court said: 
"In determining the question of identity of the in- 
ventive idea, it is not a sufficient answer to say of 
any alleged anticipation that it was a mere paper pat- 
ent, and that the same had not been operative or 
commercially successful; for prior existing conditions 
might not have stimulated full development. To dis- 
cover the inventive idea that was in Young's mind, 
we naturally look to his statement of invention and to 
the drawings intended to illustrate it, for that is sup- 
posed to embody his ideas. We do not mean that 
Young's invention is necessarily limited to his own 
conception of its possibilities. Columbus would not 
be the less entitled to be considered to have discovered 
America because, when he set out on his voyage his 
object was, not to discover a new continent, but a new 
route to an old one; and if Young gave to the world 
an invention which was intended for one purpose only, 
yet which so clearly suggested the thought which 
afterward bore fruitage in Painter's invention . and 
which required only a more deft machine to develop 
it, then Young might justly be considered the pioneer 
in the art of inventing bottle stoppers, and Painter 
would be entitled only to such improvements as his 
mechanical skill wrought upon Young's invention. 
The line which separates invention from mechanical 
skill is at best a narrow- one, and the difficulty of de- 
markation in this case is enhanced by the fact that 
of necessity we look upon Young's invention with 
eyes instructed by Painter's and other subsequent 
1 atents, and must take care that we do not in such 
light so reconstruct Young's patent as to see in it 
those possibilities which may seem very obvious now, 
but which may not have been disclosed by the patent 
itself; for, vague and uncertain as may be the line 
of demarkation between mechanical skill and inven- 
tion, we could not deny Painter the right of inven- 
tion, unless the idea upon which his patent is pre- 
dicated is so clearly set forth or suggested by Young 
that a mechanic, with Young's patent before him, 
could by mere mechanical skill so modify proportions 
or change the mode of operation as to overcome the 
difficulties which excluded the prior device from com- 
mercial utility, and thus make fruitful the inventive 
idea which before was futile, merely through lack oi 



the mechanical skill necessary for its development. 
"This is not one of those great inventions that 
awaken admiration for the genius of the inventor and 
stir the heart like a trumpet. It is nothing but a bit 
of metal and a bit of cork, so co-operating that the re- 
sult is something very simple, very cheap, very effi- 
cient, and so very much needed that the wonder is 
that nobody did it before, but nobody did. It is not 
surprising that Young did not, for he was not work- 
ing toward this result. He only sought to devise a 
new method of holding down the stopper, not to pro- 
duce a new stopper. He had a different conception, 
worRed on a different plan, and produced a different 
effect. He, too, it is true, used a bit of metal so coiled 
as to enter the mouth of the bottle, which in its de- 
volution might be flattened out. There is no shoulder 
under the disk groove, with diameter less than the 
unexpanded disk, which would prevent its slipping 
into the bottle; for this shoulder, according to Young's 
conception, was not necessary, as the disk was not 
designed to enter until the cork was in, and was to 
rest on that. His coil might, by unwinding, serve 
the purpose of holding the cork in its place; but it 
could not possibly, by the very law of its construc- 
tion, maintain that close circumferential contact with 
the wall of the bottle neck essential to make an ef- 
fective stopper, either with or without the packing 
or gasket. It has not and cannot have the permanent 
flexion which Painter's disk has. It is a cone of thin 
metal, something like a metal ribbon, which is de- 
signed to perform its function by unwinding, liable 
to overlap, and entirely incapable of forcible expan- 
sion against the wall of the bottle like a continuous 
flange. The primary idea that an efficient seal could 
be effected by it alone, or by the lateral pressure of 
its edges against a packing of elastic material which 
would thus insure the filling of any irregularities be- 
tween the metal and the adjacent wall, is entirely 
lacking in Young's invention. Nobody has suggested, 
and nobody would pretend, that Young's disk alone 
could be used for sealing a bottle, while Painter's 
alone would seal the bottle, provided the bottle neck 
was perfectly round and regular; the gasket or pack- 
ing being made necessary only by reason of the ir- 
regularities and imperfections incident to cheap bot- 
tles. It does not follow that the inventive idea is the 
same because each employed a metallic element and 
an elastic element to accomplish the same purpose; 
for, if terms are employed which avoid defining the 
distinctive character of the device or imperfectly de- 
scribe it, few patents would escape anticipation, for 
nearly all employ the same elements. The imagina- 
tion may find in Young's "disk of sheet metal" the 
cup-shaped disk of Painter; for men are prone to see 
what they want to see. Polonius saw in the cloud 
first a camel, then a weasel, and then something "very 
like a whale," as Hamlet bade him. Taught by 
Painter, we can see that a "disk of sheet metal" may 
be converted to a purpose altogether different to that 
which Young conceived, not by a mere mechanical 
change, but by a functional change, due to a con- 
ception of a different plan. Young, it is true, does not 
in his statement of invention require that his disk 
of sheet metal should be slit; but his drawing shows 
it, and it cannot operate on his plan unless it is slit 
radially to form the coil or cone to enter the bottle 
neck, so as to unfold. So, with the cork. It is not a 
mere matter of dimensions, for that is simply a ques- 
tion of proportion, merely one of mechanical judg- 
ment; but the difference between the cork as used 
by Young and the thin layer or packing used by 
Painter is a difference of function. With Young the 
cork is the stopper; with Painter the packing is mere- 
ly ancillary to the stopper. The difference in the in- 
terior groove and shoulders in the bottle neck is also 
one of function. This has already been pointed out, 
but a mere inspection of the drawings shows it more 
plainly than any words of description. 

"That there is a superficial resemblance between the 
two patents must be conceded, in that both use a 
combination of metal and elastic material; but it does 
not follow that there is an identity in the inventive 
idea, for, as we have endeavored to point out, each 
was guided and informed by a different purpose. The 
elements are combined upon a fundamentally different 
plan, and one cannot be merged into the other by mere 
changes in proportion or degree or by the substitution 
of equivalents. The mechanical skill which may be 
invoked to exclude the idea of invention must be me- 
chanical skill applied in accordance with the di- 
rection of the alleged anticipating patent; not the 
skill which, taught by the invention in suit, seeks to 
reform and recognize the former patent, so disguising 
it under a cloud of subtlety of argument and sugges- 
tion as to transform it. 

"The judgment of the court below is affirmed. " 



tions, prevent industrial progress and fail to receive 
a reward for their labors, seemed to be highly improb- 
able. But when, in the administration of the patent 
laws in some countries, it was found that inventors 
often delayed for a considerable time the introduction 
of their inventions, and, in some cases, the use of the 
inventions by society for the full patent term was pre- 
vented, the question whether the inventor should be 
required to commence the manufacture received con- 
sideration. By the failure of a patentee to introduce 
his patented invention, not only is its use prevented 
by the public, but where improvements on the device 
have been made by •thers, the use of the improvements 
is prevented even by their inventors. It will thus be 
seen what a serious loss to our progress in the arts is 
a failure by a patentee for a long period to introduce 
his invention. 

Many of the foreign countries have laws requiring 
that a patentee commence the manufacture of the in- 
vention within a stated time, but such laws have 
been harsh remedies, which go to the other extreme in 
adjusting the rights of the patentee and the public. 
The question has been considered in some countries 
in a more judicial manner, and the rights and duties 
•f the patentee and the public have been defined with 
a view to see that the public was not deprived of the 
use of the invention, but at the same time that the 
inventor received a full reward for the disclosure of 
his invention, and that his rights to the invention and 
to its use were protected. The value of an invention 
to an inventor is in its use, and when he is not using 
the invention, which use usually necessarily benefits 
the public, he is not receiving his reward to which he 
is entitled. By requiring a patentee, for a sufficient 
consideration, to permit another to use his invention, 
when he has neglected to use it himself, is not a great 
burden on the patentee. Many countries have there- 
fore passed laws making patents, the owners of whicli 
have failed to commence the introduction of the in- 
vention within a reasonable time of the grant of the 
patent, subject to the grant of compulsory licenses. 
The principle of the laws is just and the rights of the 
parties will be afforded much better protection there- 
under than under the old conditions which required 
the manufacture of the invention by the patentee. 

In order to prevent any injustice, every compulsory 
license law which is passed should for a short period 
make the patents free from the grant of licenses, in 
order that the patentee may have an opportunity to 
commence the manufacture himself, and the term of 
the license should not be unnecessarily long, which 
might deprive the patentee of the opportunity at a 
future time to regain the sole right to the manufac- 
ture. Another important provision which the laws 
should contain is one which requires the applicant for 
a license to pay all the costs of the application, includ- 
ing the necessary expenses of the patentee, in order 
that the patentee's rights will not be sacrificed by a 
lack of funds which may be necessary to contest the 
right of the applicant to the license, the length of the 
term of the license, and the consideration to be paid. 
The subject of the grant of compulsory licenses to 
persons who are prevented from the use of inventions 
by patentees, who do not use them themselves, is re- 
ceiving renewed consideration because of the trend of 
popular opinion as illustrated in the provisions concern- 
ing the question, which have recently been incorpo- 
rated in the patent laws of several foreign countries. 
In the United States, patentees are not required to 
commence the manufacture of their inventions nor are 
they required to grant licenses when they neglect to 
manufacture. 



Contempt of Court in Bisobeying an Injunction. 
— In the case of the Westinghouse Electrical and Man- 
ufacturing Company vs. The Sangamo Electric Com- 
pany (128 Fed. Rep. 747), application was made to 
punish the defendant for contempt in selling a meter 
alleged to constitute an infringement of complainant's 
meter, in violation of an injunction. The sale had 
been made under the advice of counsel that defend- 
ant's device did not infringe .complainant's patent. 
This, while insufficient to protect the defendant if it 
were in fact an infringement, would be considered by 
the court in determining whether there was an inten- 
tional disregard of the injunction tending to bring 
defendant into contempt. 

It appears that but a single sale had been made by 
the defendant since the injunction was granted, and 
that this was a meter differing in form, if not in prin- 
ciple, from the one established by the decree as a:; 
infringement. 



The Manufacture of Patented Inventions. — In the 
early days of patent law, it was the desire of the law- 
making bodies to give to inventors for a limited term 
the exclusive right to their inventions; and that in- 
ventors would, by neglecting to introduce their inven- 



A patent for an improvement or manufacture which 
does not accomplish the objects and purpose of its con- 
ception and is impracticable does not anticipate a later 
patent upon a similar device capable of successful op- 
eration, unless the objections to the device of the prior 
patent relate merely to details of construction, or 
where it can be converted into a successful device by 
a mechanic of ordinary skill. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 

ELKCTKKI DISPATCH-BOX FOR OVER- 



buckling, the tongues for holding the fence- 
wires may be easily cut out of the same in 
process of manufacture. The post has rein- 
forcements or fillets formed at its inner angles 



11HAD LINKS.— K. T. Piscicelli, Naples, to materially strengthen the same longitudinal- 
Italy. The present invention relates to some ' ly an ^ transversely. Improved braces for the 
improvements in the construction of the dis- post are f ur ther devised by the inventor. 



patch-boxes and of overhead lines to be used in 
the system of electric mail-service described in 
a former patent application, which improve- 
ments are intended to diminish the resistance 
of the line and of the air to the translation 



PROCESSS OF MAKING BUTTER.— W. A. 
Irwin, Dallas, Texas. In this case the in- 
vention is in the nature of an improved pro- 
: cess of making butter designed to increase the 
' yield of the final product and to provide a 
movement of the dispatch-boxes of the type wholesome> we li-fiavored, nutritious, and di- 



described in said specification, at the same time 
diminishing also the trepidations of the line. 
Many of the improvements may find applica- 
tion in cases where electrically-propelled ve- 
hicles shall run at very high speed. 



gestible food product for the table that shall 
utilize all or nearly all of the valuable con- 
stituents of the ingredients. 

GATE. — W. H. FuQua, Roswell, New Mex. 
This is a gate of the type in which a lever is 
1RACK STRUCTURE.— L. SteinierGer, employed to operate the gate, the lever being 
New York, N. Y. Mr. Steinberger's invention actuated by a pu ll-cord or by the passing of a 
relates to track structure and admits of gen- yehicle The mounts n the gate opening lever 
oral use, but is peculiarly applicable where it ievices for releasing the latch. When the 
is desired to have a 'rail mounted movably CQri ig pulle- to actuat e the gate lever its 
upon its support. His invention is of special ; |Tl , tial movement actuates the latch control- 



ling device on said lever. 

Of General Interest. 

NEGATIVE-HOLDER.— A. J. Weed, New 
York, N. Y. The object in view in this case 
is the provision of an extremely simple article 
capable of easy application to the edge portion 



value in connection with electric railways, and 
especially as third rails used for the purpose 
of distributing electric currents to movable 
vehicles. 

TROLLEY.— W. R. C»»per, East St. Louis, 
111. The trolley comprises a trolley pole con- 
sisting of two telescoping members so ar- 
ranged that to reverse the car it is not neces- 
sary to swing the pole around in the usual f a plate for holdiug the latter in a secure 
manner but the motorman needs merely to re- manner. A further object is to produce a holder 
verse the motor when the pole will shorten which n application to a plate is bent in a 
due to the telescoping members sliding one way to produce bearing-points on which the 
upon the other and it will then lengthen out holder when inverted may stand in a washing- 
as it assumes its rearward inclination. bath, whereby the negative may be suspended ! 

TROLLEY-WHEEL.— J. J. Bouchard, Brad- with the film side facing downward in running 
ford, Pa. In this patent the invention has water, so as to wash the fi lm without exposing j 
reference particularly to the lubricating de- it to lodgment of sediment in the water, 
vices of trolley-wheels and the like ; and the TWINE-HOLDER. — R. L. Weir, Winnsboro, I 
object of the inventor is to produce an im- Texas The holder will always hold the end 
proved construction of such wheels, having in of the twine upward in most convenient posi- 
view the efficient lubrication thereof. t ion. This is attained by providing a body hav- '' 

ing a rounding bottom portion weighted with 

respect to the upper part of the body, so that 

no matter how the holder is thrown it will 

lways roll with the weighted side of the body 



Of Interest to Farmers. 

FRUIT-GATHERER.— F. D. Hendricks«n, 



Amboy r Wash. This invention is an improve- downward. From the upper side of the body 

ment in that class of hand fruit gatherers or a body is projected preferably in the form of 

pickers which consists of a receiver or skele- a tube and through which the twine is drawn, 

ton basket suspended and adapted to oscillate so that the end of the twine always hangs from 

in the forks of an extended handle. Means are the upper end of the tube. 

adapted to receive and detach fruit con- F'IRE-ESCAPE. — H. Vieregg, Grand Island, 

veniently and for preventing injury thereto. Neb. This invention refers to fire-escapes and 

ENSI LA GU-C UTTER. — M. W. Brew, Bliss, admits of general use, but is of peculiar value 

N. Y. In the usual cutting-wheels there are in cases where it is desired to enable persons 

openings at the back of the knives, and while to escape singly and without assistance from 

operating the husks or the like pass into these any source by merely descending from a door 

openings, wind around the wheel-spokes, and or window. The invention is in general terms 

clog in the corners, thus throwing the wheel somewhat similar to a former patent granted 
out of balance, and consequently requiring an 
increased power to run the machine. Mr. 



Drew's wheel obviates these difficulties. 

CORN OR GRAIN KNIFE.— L. R. Tilley 
Colorado, Texas. The invention is in the na 
ture of a device employing clipping-blades and 



this inventor for a fire-escape. 

STEREOTYPE -CASTING B • X.— 
F. Schreiner, Plainfield, N. J. The object 
of this improvement is the provision of a box 
constructed in such manner that any size of 
plates for printing can be cast with cores or 



dapted to be fastened to the user's hand. The l e S s that will cross each other level and pro- 
blades are operated by simple closing and open- * uce type-high plates, so that whether a small 
ing action of the user's fingers. The object or large sized plate is cast it will have level 
had in view is to provide a simple, inexpensive, ■ crossing bearings which will resist printing 
and novel device of this character adapted for ' m uch better than those having lengthwise run- 
clipping the heads of standing corn, grain, and much better than those having lengthwise- 



for other similar use. 

CRATE. — J. H. Wixkelmeyek, Eldon, Mo. 
In the present instance the inventor has made 
an improvement in crates, especially designed for 
use in carrying poultry and the like and which 
can be knocked down for reshipment. Among 
the advantages means are provided for pro- 
tecting the locking-bar against damage in pil- 
ing crates upon each other, and also for secur- 
ing the crates in knock-down position. 

PLOW-WHEEL SCRAPER.— W. J. Robin- 
son, Hudson, N. Y. The aim of the inventor 
is the provision of a new and improved scraper 



running legs, as heretofore formed. 

BACKING FOR DISPLAY-BUTTONS.— D. 
Pudlix, New York, N. Y. One object in this 
instance is to construct a backing with a con- 
tinuous inwardly-turned flange at its inner 
edge, the flange being turned in direction of the 
front portion of the backing, within which 
flange the shank of a pin is secured and con- 
cealed, thereby producing a continuous smooth 
inner edge surface, materially strengthening 
the backing and preventing the shank of the 
pin from working loose and projecting at its 
end to detriment of surface upon which the 



which is simple and durable in construction, i button may be fastened, as the shank of the 



easily applied to any type plow, and more 
especially designed for keeping the peripheral 
face of the wheel on the plow-beam free of dirt 
to allow plowing to a uniform depth. 

INCUBATOR.— C. E. G»ss and G. W. G»ss, 
Edith, Texas. When it is desired, the eggs 
by this improvement may be rotated, as is 



pin is held securely throughout its entire 
length. 

BUILDING CONSTRUCTION.— A. Menczar- 
ski, New York, N. Y. In this patent the inven- 
tion relates to fireproof buildings ; and it con- 
stitutes an improved structure for forming the 
floors and ceilings of such buildings. This 



necessary in artifi cial incubation, by moving ' construction provides a maximum dead air | 
the false bottom of each tray along through space between floor and ceiling, which is very | 
the slot in the slide until the end section has i essential in preventing transmission of heat, j 
been withdrawn. The eggs will all be rotated which transmission in case of fire would allow 
through substantially fcalf a turn. The hing- 
ing of this section permits it to hang verti- 
cally from the tray and avoids the closing of 
the space between it and the walls at its side. 
INCUBATOR.— W. H. Hughes. New York, 
N. Y. The inlet for fresh air passed through 
the egg-chamber is removed far as possibl 



flames to spread quickly and also in lessening ' 
the weight of construction to the minimum. j 

PLATE-HOLDER.— W. F. Folmer, New' 
York, N. Y. The inventor's purpose is to provide 
a plate-holder which will not leak when a slide 
is being introduced into the holder or is being 
withdrawn therefrom and to admit of both 
from lamp and outlet of heating-casing so as movements of the slide being expeditiously and 
not to become contaminated by fumes of burn- conveniently done. A further purpose is to 
ing hydrocarbon, which if in contact with the provide a spring or tension controlled sealing 
eggs would likely injure them. Casing and device for the slide of the plate-holder ap- 
chamber do not communicate and no danger plicable without necessarily weakening the 
arises there. Distribution of air about the t holder and which will be expansive at all times 
casing makes it properly heated, and distribut- ' without liability of light being admitted to the 
ers insure even heat to eggs. Two regulators plates of the holder. 

control Temperatures, the controlling means WATCH-GUARD.— J. A. Crandall, New 
for both being situated over substantially the York, N. Y. In this patent the invention re- 
center of the egg-trays, and under influence of lates to a watc h guard : and its main object is 
average conditions in egg-chamber. . to provide means which may be attached to a 

FENCE-POST. — J. M. Narsh, Port Worth, \ watch and placed in the pocket of the wearer, 
Texas. Mr. Narsh has devised a post whose : whereby any attempt to remove the watch 



METHOD OF PURIFYING WATER.— T 
J»nes, Acme, Texas. The invention relates to 
purification of water, especially for domestic 
uses, the more particular object being to remove 
gypsum and certain carbonates, together with 
organic substances, should any be present. It 
admits of general use, but is of peculiar 
value in certain sections where housekeepers 
have been annoyed to a great extent by the 
presence of impurities in water. 

FILE. — F. C. Billings, Macon, Mo. The im- 
provement made by Mr. Billings relates to a 
file of that class in which a box or case for 
the papers is provided, this box having an open 
side and a spring-retained follower to hold the 
papers snugly yet removably in place. It is 
designed especially as a means for conveniently 
holding music-sheets in condition for ready 
access, but may be useful for filing papers of 
any sort. 

TIME HAND-STAMP.— W. F. Bartholomew, 
New York, N. Y. The object of the present 
invention is the provision of certain improve- 
ments in time hand-stamps whereby the handle 
carrying the pointer is automatically locked 
against accidental movement. It relates to 
stamps, such as shown and described in [.he 
application for Letters Patent of the United 
States, formerly filed by Mr. Bartholomew. 

BUILDING CONSTRUCTION.— -E. May, New 
York, N. Y. The object of this inventor is to 
produce a building construction or form which 
is well adapted for building floors, partitions, 
and for similar uses. When the cement or 
binding material has dried and become set a 
very firm and rigid structure results, and this, 
due to wires imbedded in the cement, is sub- 
stantially reinforced or braced. The structure 
presents a very neat appearance, the cement 
not being exposed to view at the edges of the 
slabs. 

POLE-HOLDER.— W. H. Fuqua, Roswell, 
New Mex. Tlis invention is an improvement 
in pole-holding apparatus especially intended 
for holding heavy poles, such as telegraph, tel- 
ephone, and other poles. It sets a pole quicker 
than in the ordinary way, and if bent or 
crooked small wedges interposed between sec- 
tions and the pole tilt the pole as required. 
The pole is elevated about one foot from the 
ground so that a pole decayed in the ground 
is in many respects as good as new, and in 
applying the improvement to a pole in the 
ground' the latter will not have to be moved 
in any way. 

OIL-CUP.— A. Uhri and A. G. Houck, Flo- 
rence, Col. Messrs. Uhri and Houck in this 
invention have for an object the provision of 
a cup of few and simple parts that may be 
more conveniently opened and closed than the 
ordinary cup and adapted to reliably feed 
thick oil or grease for lubricating purposes. 
The cup is specially suited for use in roasters, 
kilns, etc., where an oil-cup is necessarily ex- 
posed to unusual heat. 

METALLIC BUTTONING DEVICE.— E. I. 
Rains, New York, N. Y. The inventor claims 
as an object the provision of a device more 
especially designed for yieldingly connecting 
a boy's pants with the shirt-waist or blouse 
and arranged to readily compensate for strains, 
especially when the wearer bends over in a 
forward direction, the device yielding sufficient- 
ly to prevent breaking or tearing of connected 
parts. 

ADJUSTABLE SUPPORT.— E. T. Palmen- 
berg^ New York, N. Y. The intention of this 
inventor is to provide an adjustable support 
for carrying display glass plates, trays, shelf- 
boards, and the like and arranged to allow 
convenient adjustment of the support for dif- 
ferent widths of the plates, shelf-boards, etc., 
and to securely hold the same in position. Tno 
invention relates to window and store fixtures. 

DISPLAY-FIXTURE'.— E. T. PALMENBEiiG, 
New York, N. Y. In this patent the improve- 
ment relates to window and store fixtures ; and 
its object is to provide a display-fixture in the 
form of a universally-adjustable arm adapted 
to be moved conveniently into any desired po- 
sition for the display of the goods to the best 
advantage. 

MOLDING-FLASK.— W. Marshall, Lyndon, 
Kan. The improvement refers to a fiask 
which, although capable of general use for 
molding plastic substances and casting met a is, 
is especially applicable for the molding of rub- 
ber and composition dental plates. The prin- 
cipal objects are to provide a flask of this 
character which can be readily taken apart, 
which will have no projections easily break- 
able, and which will provide a surface which 
will leave ample room to work on the teeth 
after they are invested. 

TRUNK-F'ASTENING.— T. J. Livsie, Nor- 
folk, Va. In the present case the invention is 
an improvement in trunk-fastenings, being in 
the nature of a combined strap-fastening and 
lock, so arranged that the lock will hold the 
strap taut and the device for connecting the 
strap will operate as a lever in tightening the 
strap in the use of the device. 



central portion web is thinner than its sides, 
so that while it has due strength and rigidity, 
adapting it to be driven without bending or 



from the pocket will be prevented or the notice 
of the wearer attracted thereto. The device is 
not cumbersome nor is it expensive. 



Heating: and Iji£»litinc;. 

COMBINED STEAM-GENERATOR AND 
GRATE.— J. C. Raymond, New York, N. Y. 
By this invention Mr. Raymond seeks to pro- 
vide a grate . in the form of a tube wound 
helically, producing a cylindrical grate with 
the openings between the coils of sufficient size 
to permit the escape of ashes and at the same 
time sufficiently small to retain fuel when It is 



being burned. The grate is designed for use 
with coal, coke, wood, or the like, and pro- 
vision is made for introducing the fuel and for 
removing cinders from time to time. 

Household Utilities, 

BEDSTEAD. — A. Fikl»s, Gilmerton, Va. 
Briefly stated this invention relates particu- 
larly, to a novel construction of head and back 
rest adapted for adjustment to support a per- 
son in bed at any desired inclination. It is 
especially adapted for use in connection with 
and to form a part of an iron or other metal 
bedstead ; and can also be applied to wooden 
or other bedsteads as desired. 

FOLDABLE METALLIC BEDSTEAD.— C. P. 
1e#wn, Springlake, Mich. The leading feature 
of this invention is the provision of means by 
which the bed-frame is balanced without re- 
sorting to -weights, springs, or the like, thus 
making the operations of raising and lowering 
the bed-frame easy and rapid. Means provide 
for drawing the several parts into firm inter- 
locking relation when unfolded for nse. It re- 
lates to improvements of the kind disclosed in 
a prior application filed by Mr. Brown. 

Machines and Mechanical Devices. 

APPARATUS FOR COATING NAILS.— C. 
WA(jgo:skr, Kokomo, Ind. The improvement 
made by Mr. Waggoner in this case has ref- 
erence to apparatus intended particularly for 
coating nails with a cement compound, but use- 
ful for various other analogous purposes, as 
will be seen by skilled mechanics. Means pro- 
vide for suiting the apparatus to handle nails 
of any size. 

LATHE TEST-INDICATOR.— G. G. Riggs 
and A. E. Babin, Waterbury, Conn. The in- 
vention relates to indicators used for center- 
ing and truing up work to be turned upon a 
lathe. It presents certain improvements iD 
the construction of such apparatus whereby the" 
same is rendered more efficient, accurate, and 
sensitive and also whereby it is given a com- 
binational character and admitting of quite a 
variety of uses readily suggested to those 
skilled in the art. 

S'l'Ol 1 MOTHIN. - -II. L. Pnu'k:,:„ St. Mary*. 
Ohio. The improvement refers to a mechanism 
for automatically stopping the motion of rope 
or equivalent transmission means upon break- 
age or other derangement thereof. According 
to the embodiment of the invention the inventor 
employs a prime-moving device restrained by 
the normal transmission means and active 
upon the derangement of said means, this de- 
vice when active transmitting movement to de- 
vices for throwing out of action the driving 
mechanism. 

TRANSMISSION-GEAR.— A. E. Osb»rn, New 
York, N. Y. In this patent the invention has 
reference to a means for transmitting motion 
at different speeds and in different directions. 
It comprises a system of gearing of the sun- 
and-planet type especially adaptable to motor- 
vehicles, but useful in other connections — as, 
for example, on machine tools. Primarily, the 
object is to provide a gear of this character 
having the least number of parts consistent 
with sufficient strength and efficiency. 

VARIABLE SPEED AND POWER TRANS- 
MISSION DEVICE.— C. L. R»SENtviST, Ni- 
agara Falls, N. W In transmission of motion 
and power from a prime mover to a machine 
or the like which is subjected to considerable 
variations in load strains it is essential that 
means be provided whereby compensation is 
afforded for such variations of load by alter- 
ing the speed of motion correspondingly, also 
that slip of transmitting medium be avoided, 
and that changes in speed be effected either 
quickly or gradually, while driver and driven 
machine are in motion. The device affords a 
very simple practical speed-changer that is very 
effective and reliable in operation. The in- 
ventor states that he has an apparatus in 
operation. 

COIN-CONTROLLED MECHANISM. — H. 
Meyer, New York, N. Y. The object in this 
invention is to provide a mechanism designed 
for starting the motor or other actuating 
mechanism of a self-playing musical instrument 
or the like and arranged to utilize the proper 
coin introduced as a part of the operating 
device, to prevent spurious coins from being 
effective, and also to prevent repetition unless 
a new coin is introduced. 

SELF-PLAYING PIANO.— H. Meyer, New 
York, N. Y. In Mr. Meyer's invention the 
object of the improvement is the provision of 
a self-playing piano arranged for the note- 
sheet to automatically control pneumatic de- 
vices for moving either the hammer-rail or the 
damper-rail into an active position, to hold the 
same therein the desired length of time, and to 
then release the rail for the latter to assume 
its normal position. 

VENDING-MACHINE.— F. Lynks, Johns- 
town, N. Y. The aim of this inventor is to 
provide, in connection with ejecting devices, 
novel devices for catching and discharging 
disks of hard or other magnetic material that 
may be placed in the coin-chute, for preventing 
the entrance of coins when the machine is open 
or in operation, for discharging a disk of lead 
or similar soft meial, also a novel means for 
ejecting the articles vended. 

SIPHON:— W. P. Locke and II. D. Minnick, 
Canton, Ohio. That class of siphons which are 
provided with a starting attachment consist- 
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Ing of air-exhausting mechanism, is improved 
by this invention. Liquid air is received into 
a chamber which is provided at one end with 
a collapsible bulb and at the other with an 



Business and Personal Slants* 



KEAI) THIS COLUMN CAREFULLY —You 



,, x , ,, T u„;^„ ^„^„5j«j f^r. will find inquiries for certain classeslof articles 

outlet- valve, other valves being provided for numbered & consecutive order. If you manu- 



controlling the escape of air. 

SHINGLE-CUTTER.— M. Knap* 
Iahoma 

inventor is to produce a device which will 
efficiently serve the purpose for which it is de- 
signed, be rapid in its operation, and easily ap- ' 
plied. Mr. Knapp's invention relates to shingle- 1 



f acture these g-oods write us at once and we will 
., n send you the name and address of the party desir- 
Kini«, UK- ing-theinformation. in every ease it is neces- 
In this patent the object of the sary to give the number of the inquiry. 

MtNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 



, . . , , . ,, Inquiry IX o. 6195.— For the manufacturers of the 

cutters, and is intended especially for the pur- 1 electric candy machine. 



pose of trimming or cutting the course of 
shingles on the comb of a roof. 

DOUGH-KNEADING MACHINE. — G. M. 
Eulee, St. Louis, Mo. In the present inven- 
tion the improvement has reference to dough- 
kneading machines and analogous devices in 
which it is desirable to knead or work a plastic 
substance such as dough and in which it is 
desirable to shift the same from one pan to 
another with a minimum expenditure of labor. 

FRICTION-CLUTCH.— A. P. Be»wn, New 
York, N. Y. In this patent the invention re- | Co -. Chicago. 
Iates to improvements in friction-clutches for 
shaftings or pulleys, an object being to pro- 
vide a simple and novel means for holding the 
friction parts together with a uniform pressure, 
thus reducing the wearing away of the parts 
to a minimum. 

MANUFACTURE OF PASTED TUKES FOR 



AUT«s- Duryea Power Co., Reading, Pa. 

Inquiry No. 6196.— For the manufacturers of an 
ice-making machine, constructed entirely of metal, 
consisting of two parts, one part hermetically closed, 
containing the mechanism, the other being the ice pro- 
ducer; the principal feature of the machine being that 
the ice is produced without the aid of any preparatives 
of any kind, 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6197.— For manufacturers of leather 
pockets for pool tables. 

Perforated Metals, Harrington & King Perforating 



Inquiry No. 6198.— For manufacturers of musical 
bells. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, 0. 

Inquiry No. 6199.— For makers of "Milwaukee 
Calyx-eyed Needles." 




and Qu eries. 



HINTS TO CORRESP«N»ENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 



NEW BOOKS, ETC. 

Maxwell's Theory and Wireless Teleg- 
raphy. New York: McGraw Publish- 
ing Company. 12mo.; pp. 247; 145 
illustrations. Price, $2. 
This excellent work contains, in a single 
volume, two distinct parts entitled, respective- 
ly, "Maxwell's Theory anil Hertzian Oscilla- 
tions," by H. Poincare, translated by F. K. 
Vreeland, and "The Principles of Wireless 
Telegraphy," by Vreeland. 



If it is a paper tube we can supply it. Textile Tube 
CIGARETTES. — A. Ben»It, J. Gueniffet, anu ' Company, Fall River, Mass. 

J. Nicault, 7 Rue Deparcieux; Paris, France. Inqlliry No . 620 O.-For addresses of manufac- 
It frequently happens by a former arrangement turers of gage rods and hydraulic thermometer com- 
that paste expulsed by pressure becomes de- 
posited on an inner support to such extent that Adding, multiplying and dividing machine, all in one. 
the passage of the paper tube is prevented. The Felt & Tarrant Mfg. Co., Chicago. 

present invention avoids this, because the pres- Inquiry No. 6'i01.-For polished sheets of hard 
sure required for the pasting operation is pro- j rubber 1-16 to H inch thick. 



Sawmill machinery and outfits manufactured by the 



Inquiry No. 6202.— For glass shell vials for put- 



duced by two means located outside of paper 
tube with interposition of a supply-surface Lane Mfg. Co.. Box 13, Montpelier, Vt. 
within the latter. Obstruction of these means 

is therefore not feared, but occurring, can be ting taDTets up foTthe~market 
removed at once. The device has the effect 
of flattening the tube between the two pressing 
parts ; but the tube's cylindrical form is re- 
stored immediately after pasting by a device 
located beyond the pressing parts. 
WELL ATTACHMENT.— H. W. Clark, Mat- 



Leyden Chemical Works. Sole manufacturers of all 
luminous preparations. 666 East 182d Street, New York. 

Inquiry No. 6203.— For corks one-half the usual 
length and % to H inch diameter. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 719 Mutual 



toon, III. Mr. Clark's principal objects are to Life Building, Buffalo, New York. 

provide means for increasing efficiency of the - . „ „««- „ T - 

. , „ Inquiry No. 6204.— Wanted, names of makers of 

associated pumping mechanism and tor the umbrella findings for manufacturing umbrellas. 

cleaning of the well-casing. Considerable in- Patented inventions of brass, bronze, composition or 
crease in efficiency results from the production aluminum construction placed on market. Write to 
of the vacuum within the casing and it American Brass Foundry C«„ Hyde Park, Mass. 
will also avoid the waste of power in pumping I Inquiry No. 6205.— For parties to make mount- 
air, as is liable to occur when the well is open ■ ^ss of aluminum for 2^-inch lens, 
at the top. The ready and effective means of j We manufacture anything in metal. Patented arti- 
keeping the casing free also adds to the pump : cle8 ' metal stamping, dies, screw mach. work, etc. 
off. ien Metal Novelty Works, 43 Canal Street, Chicago. 

_ I Inquiry ]\'o, 6206.— For makers of electrically- 

operated rheostats which will prevent the variation of 



date of paper and page or number of question. Th f f H h k pnt j tlp j "Maxwell's 

Inquiries not answered in reasonable time should be ±ne part 0I tne D00K entme « Maxwells 
repeated; correspondents will bear in mind that Theory and Hertzian Oscillations" comprises a 
some answers require not a little research, and, i popuIar version of Maxwell's great treatise 
though we endeavor to reply to all either by : *,, , . 

letter or in this department, each must take . divested of its abstruse mathematics, together 

with a graphic account of the confirmation of 
Maxwell's theory by the subsequent experi- 
ments of Hertz and his followers. 

This portion of the book certainly fills a 
long-felt want. To the person of average 
training Maxwell's writings have little or no 
meaning, because of their mathematical nature. 
In this book Maxwell's theory is presented in 
the light of mechanical analogues or models, 
accompanied by simple explanations. The ex- 

— periments of Hertz are also portrayed so as to 

(9479) H. W. L. asks: 1. Will dip- ' be readily understood, 
ping a razor into boiling water affect the The secon * portion of the book is devoted to 
temper in the least? I find that it gives a the Principles of wireless telegraphy, and to 



his turn, 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
Without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



much smoother shave by so doing, and attrib- 
ute it to the possible melting of microscopic 
saw edge. Nearly every barber, however, will 
tell you that it will soon ruin a razor by 
taking out the temper. A. We have supposed 
that the improvement in the edge of a razor, 



some extent follows the style of similar publi- 
cations. Two noticeable improvements, "how- 
ever, are made, to wit, the elimination of much 
threadbare literature of a historical nature, 
and the omission of the usual misleading ac- 
counts of the alleged commercial success of 



which is brought about by dipping it into hot 1 the various "wireless systems," used princi- 
water just before shaving, is caused by the P al1 ^ for the saIe of stock to the P ubIic - 



heat expanding the edge and thus closing up 
the fine serrations of the edge, and rendering 
the edge smoother than before. This does not 
bring the steel up anywhere near the tempera- 
ture required to draw the temper. We cannot 
believe that it has any effect upon the hard- 
ness of the blade. We have done it on razors 
for years, and never thought they grew soft. 
When a razor becomes soft, it seems more 
reasonable to suppose that the edge was at first 
harder than the blade farther back, and by 
honing and grinding the hard edge is worn off, 



Getting a Living. The Problem of 

Wealth and Poverty — of Profits, 

Wages, and Trades Unionism. By 

George L. Bolen. New York: The 

Macmillan Company, 1903. 8vo.; pp. 

769. Price, $2. 

Immediately the question thrusts itself upon 

us, F'rom what standpoint does the author 

write — from that of labor or of capital ? Of 

employer or of employe? And until that 

question is satisfactorily answered, we shall 



Prime Movers and Their Accessories. 

STEAM-KOILER.— J. F. Heckman, Her- 
mann, Mo. The invention relates to steam- 
boilers ; and the principal object of Mr. Heck- 
man is the provision of a steam-boiler of a con- 
struction by which the collection and removal peanuts, 
of all sediment or scale deposits therein are . A. Bensinger Co., 245 Broadway, New York, manufac- 
f acilitated and the effectiveness and working ' ture the - 4 Rapid Duplicator " for making many copies 
capacity of the structure materially increased j of writings, that is marvelous as a money-labor saver, 
or enhanced. .I nQU i r 7 No. 620N.— For makers of air pumps, or 



more than 2 degrees within a closed vessel subjected to 
an outside variation oi 20 degrees. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Maohine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 6207.— For a machine for vending 



VALVE-MECHANISM.— H. L. Gekken, New \ 
York, N. Y. In this case the invention relates 



I air parts for experimental work. 

Scientific Wonder.— Toplif perpetual lamp wick. No 
trimming, no gas, no explosion. Samples 15 cts., two 



particularly to improvements in valves and dis, for 25 cts. Murphy, 111 Newark Ave., Bloomdeld, N. J. 
tributing mechanism for radiators, the object inquiry No. 6209. -For manufacturers of dif- 

being to provide a valve of simple construction ferent kinds of lighting systems for buildings, such as 

, .r. .. ,. ,f , ... ., gasoline, acetylene, etc. 

and positive in its operation that will permit 

„ „ 7 „ n4 . „± n „ m u^4- „.~j-^„ *„;„ „4-i„„ For Sale.— One No. 9 Blake & Johnson double-geared 

a supply of steam, hot water, or refrigerating „. .„ ,. , ^ „ ,„ ^ r * , 

. , ^ ,. . . j, ,. j_ rolling null, diameter and face of rolls 10 x 15 inches, 

liquid to one or more divisions of a radiator ln A a condition, never used. Bauscb & Lomb Optical 

or to one or more radiators at will. Q 0tj Rochester, N. Y. 

Inquiry No. 6 2 10.— For manufacturers of car- 

, riage or axle nut for axles that are worn and have be- 
j come long. 

Manufacturers of patent articles, dies, metal stamp- 



bringing the wear down to the softer part of ! aI1 be inclined to regard the discussion with 
the blade. 2. How can I make the white \ suspicion. Mr. Kolen defines his position in 
paste that the several ink manufacturers put a convincing preface. He has been, at differ- 
up, both in tubes and jars? A. For a durable I ent times of his life ' employer and employe, 

both in small industries and in large ; has 
been a striker, and has been struck against. 
His experiences cover North and South, country 
districts, great cities, and large mines. To do 
him justice, the volume gives both sides of 
the case with commendable impartiality, and 



white paste, dissolve white glue in water of 
twenty times its weight. Stir, and while hot 
add four times the quantity of starch paste, 
boil and stir. When cooling, add a few drops 
of carbolic acid. We can look up the patents 
on so-called "library pastes," and send you 
three or four copies for $1. 

(9480) H. L. C. asks: I wish to know 
of some simple method of sensitizing paper or 
cloth for blue-print work. My idea is to make 
blue prints on letterheads, handkerchiefs, etc., 
and I wish to get the formula for sensitizing 



presents, aside from* any personal opinions of 
the writer, a mass of facts that are matters 
of record. No man will be the worse for 
reading the book, and no man can read it 
without profit and enlightenment. Mr. Eolen 
seems to have no pet scheme or pet theory to 
advance, but simply states and discusses facts 



A. To prepare blue-print paper, take j as tney appear to him, with a view to opening 



potassium ferricyanide, red prussiate of pot- 



men's eyes to actual conditions, and leading 



ash, 1 ounce, and dissolve in 5 ounces of I them to see that measure of right which is 
water. Make a second solution by dissolving | usually to be found on both sides of most 



vexed questions. 

What Handwriting Indicates. An An- 
alytical Graphology. By John Rex- 
j ford. New York and London: G. P. 

Putnam's Sons, 1904. 12mo.; pp. 142; 
illustrated. Price, $1.25. 
Nothing strikingly new or original is claim- 



Railways and Their Accessories. 

DERAILMENT-GUARD.- -E. Mueller, Al- 



sen, N. Y. The present improvement relates ing, screw machine work, hardware specialties, machin. 
to a safety attachment for the trucks of rail- 
way-cars, the same being adapted to slide upon 
th [fiils and afford support for the trucks 
and tilsjo automatically apply the air-brake 
when the wheels of the truck are derailed. 

Pertaining to Vehicles. 

VEHICLE. — P. A. Linde»se, Hattiesburg, 
Miss. The invention relates particularly to im- 
provements in trucks to be used as a part of 
an eight-wheel wagon for carrying heavy loads, 
such as timber and the like, an object being to 
provide a truck that will be very strong and of 
comparatively simple construction. Ey ball-and- 
socket connections the front and rear axles are 
permitted vertical movement to a certain ex- 
tent one relating to the other in passing over 
rough ground. The formation of an eight- 
wheel wagon is secured by the provision of a 
loop-plate by which two trucks may be hooked. 
In backing, means are provided when necessary 
to lock a bolster to prevent the latter turn- 
ing. 

VEHICLE-WHEEL.— K. Gastal, Pelotas, 
Erazjl. The object of this invention is to pro- 
vide a wheel which is simple and durable in 
construction, more especially designed for use 
on railroad-cars, street-cars, wagons, and other 
vehicles, and arranged to reduce noise and the 
vibration incident to the wheel traveling on the 
rail or road to a minimum. 

N«te. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 



ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 6211.— For makers of steel office fur- 
niture, such as deBk8, filing cases, etc. 

J3T° Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 6212.— For makers of electric cars 
for carrying about. 20 passengers across country between 
stations (about ten miles). 

For Sale.— Patent for self -heating soldering iron, 
at a bargain. Patent No. 774,064. Heating medium is ! 
gasoline, Address Mr. Pearl Gilbert, 

c. o. Navy Department, 

Washington, D. C. 

Inquiry No. 6213.— For manufacturers of ma- 
chinery for making wooden tubs and buckets for fruit, 
candy, etc. 

Wanted.— Gasoline engine to build on royalty ar- 
rangement, or would buy. Chicago machinery manu- 
facturing house. Engine must be practical, powerful, 
and adaptable mainly to small runabout automobiles. 
Address Machinery, Box 773, New York. 

Inquiry No. 6214.— For manufacturers of wire- 
weaving machinery. 

Inquiry No. 6215.— For makers of a small watcn 
charm monkey wrench and novelties of this character. 

Inquiry No. 6216.— For dealers in stoves with hot 
water back, to supply hot water in large quantities. 

Inquiry No. 6217.— For makers of electrical tools. 

Inquiry No. 621S.— For a lamp that burns kero- 
sene oil and uses a mantle, similar to the Welsbach 
mantle. 

Inquiry No. 6219.— For machines for knitting 
stockings and underwear. 

Inquiry No. 6220.— For machines for making 
small nails. 

Inquiry No. 6221.— For machines for making 
cigarettes. 

Inquiry No. 6222.— For machines for making or 
rolling tin foil. 



1 ounce of citrate of iron and ammonia in 5 
ounces of water. Keep the two solutions in 
well-stoppered bottles. They will keep indefin- 
itely. For use take equal parts of the two 
solutions, and mix in a dimly-lighted place:) 
pin the sheet of paper to be coated upon a 
board and apply this mixture, by lamplight, to 
the paper, with a soft brush, a swab of cotton, = 
or a small sponge, as rapidly and evenly ad ' ed for this work, but the author has presented 
possible, in strokes first lengthwise and then . his material in such a way that it is readily 
crosswise, then pin up to dry in the dark. The j accessible to the student, whereas in most 
work must be done in the dim light, since the ! works dealing with graphology one has to 
liquid is sensitive to the light as soon as the memorize all the signs and their significations 
two solutions are mixed. Ke very careful In before accomplishing much in the way of 
the use of these liquids, as all cyanides are ; actual analysis. The specimens of handwrit- 
poisonous. See Supplement Nos. 584, 679, I ing offered as illustrative of different styles 
and 1385, price 10 cents each, mailed. and traits are numerous, and include facsimiles 

(9481) H. O. N. asks: 1. Have a °* writing from the pens of authors, statesmen, 
small hand dynamo which is" rated at 10 ! criminals, lunatics, and men half asleep, 
volts, 1 ampere. Could this be us e d to re- | MECHANICAL DRAWING Simply EXPLAINED. 



charge a small dry battery, and how long 
would it take to recharge one battery? A. 
Your hand dynamo will charge five dry "cells 
in series. We cannot tell how long it will 
require to recharge the cells ; a long time with 
one ampere of current. You cannot charge 
one cell alone with the dynamo, the voltage 
is too great. Allow two volts per dry cell, 
or five cells in series for ten volts. 2. On 
page 468, Vol. 2, "Experimental Science," 
Prof. Trowbridge speaks of attaching Leyden 
jars to the poles of his storage batteries. 
What effect would a Leyden jar have on the 
voltage and amperage of a voltaic cell? A. 
The battery which Prof. Trowbridge describes 
has 10,000 cells in series or 20,000 volts in 
direct charge. This is sufficient to charge a 
condenser or Leyden jar, so that a heavy 
shock would be had from it A Leyden jar 
would not be appreciably charged by a single 
cell of battery. 3. What is the usual height 
from crest to hollow of a wave on the Atlantic 
during an ordinary storm, and what is the 
highest that has ever been recorded? A com- 
mon phrase in descriptions of a storm at sea, 
"when waves run mountain high." Is this ex- 
aggeration, or is this the appearance of the 
waves when on board a ship? A. Storm waves 
on the ocean are from 30 feet to 40 feet in 
height, and seldom exceed 50 feet. These num- 
bers are on the authority of Prof Davis's 
"Physical Geography," which we can supply 
you for $1.50 by mail. Such a wave would 
look "mountain" high if you looked up at it 
from its trough, expecting it to break over you. 



By F. E. Powell. London: Percival 
Marshall & Co., 1904. 12mo.; pp. 78. 
Price, 25 cents. 
This pamphlet is a reprint of articles pub- 
lished in the Model Engineer, and in it the 
author attempts to show the student, appren- 
tice, and amateur engineer briefly how to set 
about such drawing-office work as his case re- 
quires, besides enabling him to understand 
mechanical drawings and assisting him to pre- 
pare practical drawings or sketches of his 
own. The chapter on "Drawing for Reproduc- 
tion" gives some useful hints to the tyro. The 
book is illustrated by nearly fifty cuts, giving 
samples of drawing, methods, and instruments. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 
for the Week Ending 
November 8, 1904 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.! 



Abrading material and mounting therefor, 

R. Gardner 774,513 

Advertising, etc., apparatus for, H. J. 

Chart 774,647 



3«4 



Scientific American 



November 19, 1904. 



Air ship, T. C. Benbow 

Anchor, earth, G. H. Miller 

Animal trap, S. S. Elier 

Animal trap, J. R. Emery 

Animal trap, J. M. Wilkinson 

Apparel, wearing, A. Tishler 

Apparel, wearing, J. Rathschuler 

Armor shield, B. Behr 

Auger, adjustable earth, G. Stevenson.... 

Automobile, F. B. Brock 

Axle, vehicle, M. E. Thomas 

Barber's cabinet, Ebert & Tuckfieli 

Barbers' chairs, paper serving box for, W. 
Reuter 

Biasin for sink outlets, catch, H. Robi- 
schon 

Basket hanile, R. C. Totzke 

Bathing apparatus, »uiley & Bebout 

Bearing, ball, E. G. Hoffmann 

Bearing, roller, H. A. Ltckwooi 

Bed bottom, spring, F. Karr 

Bei, folding, J. H. Bennett 

Bei, foliing, A. W. Pyle 

Bei spring, E. Jewell 

Beisteai guari, C. H. Wright 

Beet topper and puller, E. •. Caiy 

Belt clip, catamenial, A. E. Luzzi 

Belt holier, L. B. Garman 

Belt shipper, E. Kottusch 

Berry box, E. M. Averill 

Bicycle hanile bar, H. 9. Griswoli 

Billiard cue briige, K. Van Setres 

Binier, J. •. Beckert 

Binier, temporary, T. A. Gleniinning 

Binier, temporary, J. R. Barrett 

Biniing post, H. J. Guttman 

Biscuit cups, manufacture of, A. Juika.... 

Blast charger, J. Lori 

Block. See Builiing block. 

Bloom shears, C. L. Taylor 

Bobbin, shuttle, A. G. Lamb 

Boikin, M. L. Hotchkin 

Boiler tube cleaner, J. A. Sageriahl 

Boilers by exhaust steam, system of heat- 
ing, J. Nairowski 

Bnlt cutter, C. K. Lassiter 

Book holier, L. Block 

Books, machine for applying fly leaves, 
etc., to signatures of, W. I. Lewis... 

Boom, Fairbanks & Sauer 

Bottle, etc., carrier, C. W. Besobry 

Bottle, non-reflllable, M. Tittel 

Box, J. »obo» 

Brake beam clamp, E. C. Totten 

Brake mechanism, automatic, A. E. Norris 

Breai making apparatus, E. 9. Lynis.... 

Brush, S. R. Boon 

Brush, J. Mc^ermott 

Builiing block, S. •. Hawkinson 

Builiing construction, J. Wills 

Builiing or paving block, W. H. Reiff .... 

Buniling apparatus, Wiseburn & Buhle... 

Burglar alarm, H. T. Johnson 

Burglar alarm system, H. 9. Stroui 

Burner, G. G. Smith 

Burnishing ievice, W. J. & J. R. 
Mitchell 

Butter cutter, A. C. Hummer 

Button, lapel, G. S. Engle 

Cake beater, M. A. Ritter 

Cake iresser, rotary, R. F. Stevenson 

Calculator, H. M. Seitzinger 

Caleniar, R. riling 

Camera, photographic, W. H. Cooley 

Cameras, lens support for grouni glasses 
on, H. T. Ponnan 

Can capping machine, C. B„ McPonali .... 

Can cooling apparatus, Hopkins & Fellows. 

Canopy frame coupling, I. E. Palmer 

Capsule iecapping, filling, ani recapping 
machine, A. K. Carter 

Car automatic stop, cable, A. M. Green.. 

Car bolster, R. V. Sage 

Car coupling, C. »ietz 

Car coupling, R. Rearion 

Car ioor mechanism, Linistrom & Bitch- 
fleli 

Car, iumping, S. F. Swanson 

Car eni stake, C. A. Linistrom 

Car fenier, retractible, A. 9. Piigeon 

Car grain ioor, Mauppin & Keller 

Car, mule or pusher, E\ Esselius 

Car, railway, M. A. Garrett 

Car, railway, C. H. Howari 

C.ir replacer, W. F. Brittain 

Car unierframing, Williamson & Pries 

Car vestibule trap ioor, A. W. Zimmerman 

Cars, system of upper framing for railway, 
G. W. Scbtt 

Carbureter, H. Marshall 

Carbureter air ani gas mixer, I. E. Butler. 

Carbureting apparatus, air, H. Marshall. . 

Carpet stretcher, J. J. Moore 

Carpet wire ani cutter, A. Frice 

Carrier. See Bottle carrier. 

Carton cabinet, F. M. Thorpe 

Cartriige, flash powier, I. G. McColl 

Caster, Z. J. Quinn 

Caster wheel, W. A. Henierson 

Casting ani hariening of metal for armor 
plates, etc., iirect, W. E. Everette . . . . 

Cellulose acetate, W. H. Walker.. 774,713, 

Cement, F. Suter 

Chain jack, J. M. Butcher 

Chain link, split, W. J. Laughlin 

Checks, system of protecting bank, S. M. 
& M. L. Trapp 

Chimney base protector, G. W. Lewis 

Chloral, continuously proiucing ani rectify- 
ing, J. A. Besson 

Christmas tree holier ani iisplay stani, 
J. A. Rompel 

Chuck, milling, J. & W. R. Thomas 

Cigar case, G. G. Macionali 

Cigar cutter, M. Stratton, Jr 

Cigar lighter, electric, Waters & Thomp- 
son 

Cigar moli compressing ani opening ie- 
vice, H. M. »alton 

Circuit closing ievice, H. T. Johnson.... 

Olay working machinery, R. Buhler 

Clothes irier, T. P. Cavanaugh 

Coaster, N. Camp bell 

Coating, composition, A. H. Stillwagon 

Cock, ball, A. F. Morency 

Cock, gage, A . J. Fink, Jr 

Coffee, cleaning, Hastings & Harrington.. 

Coin receptacle, J. W . Stephens 

Coke quenching ani bleaching apparatus, 
E. A. Moore 

Colanier, fruit, L. P. Castle 

Collar fastening ievice, E. Sibbali 

Collar turning apparatus, J. M. Beier- 
meister 

Combing machine attachment, A. A. Sack. 

Combs, traverse mechanism for warper, A. 
E. Rhoaies 

Compasses, irawing, 9. W. Macionali 

Composite post, I. L. Laniis 

Composite post, J. J. Luck 

Composition of matter, L. Champowich 

•oniuit threaiing machine, E. U. Mack . . . 

Confectionery machine, W. S. Sampson 

Conveyer, N. H. Larry 

Conveyor, 9. E. Hughes 

Conveyer, G. Carlson 

Cori tip, J. R. Barrett 

Cork substitutes, making, F. H. Brooks.. 

Corn husking machine, G. Peters 

Corn or bunion shieli, I. A. George 

Corset, E. Savoye 

Counter fixture, A. W. Frey 

Counter, profit sharing sales, H. Hepfer 

Counter, sales, J. A. Flesch 

Coupon system, interchange of traie, L. 
N. Singley 

Crate, collapsible, E. A. Keck 

Crate, foliing, E. M. Averill 

Cross arm brace, F. B. Cook 

Cultivator, M. G. Graham 

Curling tongs support, L. M. Kate 

Current motor or water wheel, J. S. 
Mathews 

Cushion. See Spring cushion. 

Cut out, irop circuit, F. J. Russell 

Damper regulator, E. K. Hutchison 

Damper regulator, automatic, J. F. Wooi.. 

Derrick, J. H. Fox 



774, «43 
774,«87 
774,1*4 
774,1«5 
774,«28 
774,344 
774,452 
744,3t3 
774,3«8 
774,55« 
774,289 
774,314 

774,453 

774,2tl 
774,542 
774,«57 
774,427 
774,«78 
774,«7t 
774,148 
774,275 
774,18» 
774,4«2 
774,«4« 
774,191 
774,57« 
774,358 
774,3M 
774,421 
774,«21 
774,5»9 
774,51« 
775,55» 
774,4*9 
774,58« 
774,59t 

774,287 
774,188 
774,585 
774,«99 

774,334 
774,«7« 

774,152 

774,72« 
774,24t 

774,5«9 
774,«17 
774,57t 
774,211 
774,448 
774,«8t 
774,553 
774,«89 
774,174 
774,545 
774,27« 
774,22« 
774, ««8 
774,342 
774,45« 

774,444 
774,389 
774,382 
774,«97 

774,541 
774,281 
774,325 
774,5«5 

774,«5« 
774,195 
774,177 
774,393 

774,378 
771,244 
774,«98 
774,23« 
774,533 

774,588 
744,«14 
774,589 
774,39« 
774,52« 
774,1«« 
774,354 
774,474 
774,153 
774,222 
774,5»4 

774,2»5 
774,4 80 
774,3»7 

774,485 
774,59« 
774,«95 

I 
774,291 . 
774,333 ■ 
774,3«« I 
774,424 j 

774,1*7 ! 
774,714 ■ 
774,28* : 
774,231 
774,189 ; 

774,345 : 
774,258 ; 

774,151 ! 

i 
774,497 ■ 
774, «1« 
774,«81 ! 

774,2t8 ; 

774,«24 ! 

774,«48 I 

774,43« I 

774,559 I 

774,379 

774,348 

774,5tO 

774,194 

774,51t 

774,725 i 

774,7t7 

774,33t 
774,350 
774,339 

774,147 
774,399 i 

774,«9« : 
774,327 i 
774,438 i 
774,441 
774,15« I 
774,525 ! 
774,2t4 ; 
774,25« | 
774,47« 
774,5«i 
774,71« ! 
774,«45 
774,395 
774,317 j 
774,537 
774,170 
774,322 
774,511 

774,538 
774,183 
774,3»1 
774,159 
774,319 
774,«71 

774,592 : 

774,2»3 
774,179 
774,«31 
774,660 
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ie stock, J. J. Delehant 774,5«8 

Directory, indexed mechanical, G. W. Max- 
well 774,527 

■isplay receptacle for objects immersei in 

preservative liquids, Greenman & Jayne 774,420 
■istilling ani preserving apparatus, w»»i, 

F. S. Bavis 774,«49 

•istilling liquids, W. E. Garrigues 774,171 

B'tching machine, J. H. Sylvestersen. . .. 774,458 
»oor, etc., attachment, screen, •. J. Cop- 
pins 774,351 

»oor catch, C. A. Borein 774,229 

»oor fastener, 9. Wilie 774,«27 

»oor, gate, etc., W. R. & R. Pitt 774,4*) 

»oor hanger, T. C. Prouty 774,338 

■oorways, means for excluding drafts from 

open, T. \ an Kannel 774, 73t 

Doubling or other textile machines, hook 

for irop wires on, J. R. Mitchell 774,5A3 

•raft evener, H. & J. H. Thieiemann 774,34:) 

Draft rigging, L. A. Hoerr 774,388 

•reiging ievice, J. L. Searfoss 774,280 

■ress stani figure, J. Walker 774, ')7t 

Drying apparatus, G. 9. Han-is 774,;)21 

Drill hall bearing, iisk, •. S. Bakke 774,14« 

Drilling machinery, C. B. Willey 774,«2<) 

Driving connection, E. A. Johnston 774,182 

Drum ani cymbal attachment, bass, J. F. 

Stanton 774,539 

■rum or winch apparatus, power operatei, 

A. E". Norris 774,44* 

Bust guari, E. »enegre 774,«51 to 774,«53 

■yeing, etc., apparatus for, •. Venter 774,4*7 

Ear phone, 9. E. Smith 774,282 

Eige runner, W. A. Merralls 774,829 

Electric generator brush holier, L Beutsch 774,163 

Electric heater, flexible, S. S. Wales 774,«23 

Electric illuminating arrangement for rail- 
way vehicles, F. W. Schneiier 774,701 

Electric interrupter for high frequency cur- 
rents, G. E. Johnson 774,181 

Electric signal, F. H. Gray 774,320 

Electrical circuit protective ievice, F. B. 

Cook 774,158 

Electrical connection, F. J. Russell 774,202 

Electrical coupling, F. J. Sprague 774, €11 

Electrically wouni mechanism, liquii con- 
tact chamber for, P. L. Clark 774,728 

Electrolytic apparatus, A. Brichaux 774,230 

Electrothermic ani vacuum appliance, C. C. 

F. Nieschang 774,52ft 

Enameling kiln, J. S. Jobe 774,478 

Enameling metal, C. F. Pfalzgraf 774,491 

Engine leveling ievice, traction, F. & W. 

Holets 774,472 

Excavating bucket, F. M. Irelani 774,431 

Exhaust heai, F. M. •verholt 774,531 

Explosive engine, R. Miller 774,392 

Expressing machine, R. •ppenheim 774,531 

Fat ani making same, soliiifiei halogenizei, 

H. Winternitz 774,221 

Faucet, G. L. »awley 774,467 

Fence knot or tie, wire, G. S. Tiffany... 774,210 

Fence post, E. Bruley 774,300 

Fence post, metallic, J. W. Altmyer 774,371 

Fence post, metallic, G. B. Greer 774,582 

, Fence wire fastening ievice, E. Wheeler.. 774,2*5 
j Fenier. See Plow wheel fenier. 

■ l<Mle, cari iniex, J. H. Van Horn 774,215 

File, paper, P. H. Yawman 774,410 

Filter, water, J. H. Cox 774,233 

Finger ring, C. Schmiit 774,7*0 

Fire alarm, automatic, J. W. Griffln 774,385 

Hamilton & Lewis 774,47* 

- r, ,.„,,*• „ f ,„ 4i,, „ n L; „i j q -Fire extinguisher, chemical, C. Nuhring.. 774,330 

information on the subject, de- 1 Fire extinguishing ievice, automatic, J. 

scribes interesting laboratory ex- [ Gaivin 774,352,774,351 

periments with radium, and is ^tfrK : Firearm safety ievice, •). G. Vol*. ....... 774,712 

K. __ ' -^ r Fireproof construction for floors, ceilings, 
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in any other book they are operative. Weights 
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etc., A. Forrester 774,512 

Fish cleaning machine, J. Kellington 774, €74 

Fishing tackle, G. K. HurUut 774,429 

Fixing box, H. 9. Chichester 774,3t8 

Flower holier, TemWett & McCoy 774,288 

Fluid elevator, A. Brown 774,557 

Foliing stani, A. S. Marten 774,487 

Fooi ani preparing same, article of, E. T. 

Williams 774,221 

Founiation, E. C. Hoiges 774,17« 

Freight haniling apparatus, F. B. Hewitt 774,52t 
Fuel ani making same, artificial, M. F. 

Maginnis 774,«82 

Fuel, manufacture of artificial, J. J. Shei- 

lock 774,7t5 

Furnace, A. C. Calkins 774,232 

: Furnace for reiucing ani smelting nickel 

] oxiis, R. R. Maffett 774,5M 

-Furnace grate, Girtanner & Simpson 774,««3 

: Furnace hoisting apparatus, Wast, H. 

i Heffrin 774,387 

; Garment h«ok, W. Hippisley 774,42« 

j Gas burner tu_t e operating ievice, C. W. 

Currier 774,5»8 

\ Gas coniensers, coniuit system for connect- 
ing, E. F. Lloyi 774,440 

| Gas hose coupling, H. Ackermann 774, «3fJ 

Gas lighting apparatus, 9. J. Clark 774,502 

Gas machine, acetylene, E. F. & E. T. 

CUugh 774,400 

Gas manufacturing apparatus, C. R. Ing- 
ham 774,430 

Gas proiucer charger, E. H. Carroll 774,501 

: Gas, recoriing calorimeter for, F. N. 

Speller 774,341 

Gas scrubber, A. Steinbart 774,2<i7 

- Gas tank closure, E. F. Lloyi 774,439 

' Gas^s, apparatus for vaporizing ani regu- 
lating lifuefiei, G. B. Fraley 774,1 GO 

'Gate, J. Granger 774,517 

r Gate fastener, E. F. Hopp 774,428 

-Gear, catch ani escapement, J. Rettie 774, l&s 

; Gearing, W. H. Hultgren 774,252 

Glass, ievice for carrying heatei, R. W. 

Blare 774,375 

Glass melting ani shaping ievice, M. J. 

•wens 774,09t 

Glass, pot furnace for melting, W. T. 

Nicholls 774,«tt 

Glass tray, A. Lange 774,470 

Glass, working, A. Swan 774,708 

Glove, •. W. Noll 774,480 

Glove fastener, E. W. »yke 774.M81 

Glycerin from spent soap lyes, recovering, 

W. E. Garrigues 774, 1 72 

Governor, pumping engine, C. P. McMul- 

len 774,2«G 

Grass collector, iumping, J. H. Hirt 774,350 

Grater, nutmeg, J. T. Welke 774,217 

Griniing machine, E. Steai 774,«12 

Guns, shieli mounting for ^uick firing, J. 

A. Wilson 774,22.1 

Hammock frame or support, W. C Poles. 774,272 
Harvester weight sustaining ani aijusting 

means, M. A. Grove 774,173 

Hat fastening means, C. M. McConnell 774,5*8 

Hay rack, W. H. Giese 774, ««2 

Hiie treating machine, H. F. »ougherty.. 774,238 

Hinge joint, W. H. Wise 774,4»0 

i Holier, A. A. Low 774,259 

Hoop pointing ani lapping machine, A. 

F. Wari 774,21G 

Horn-like substance ani proiucing same, 

elastic, L. Leieror 774, «77 

Horseshoe, W. H. Lake 774,187 

Hose coupling, A. W. Nunn 774,1ft0 

Hose irier, C. M. Bowman 774,3i5 

Hyiraulic press, E. G. Buii 774,154 

Implement attachment, C. A. Aiams 774.143 

Innersole, L. H. Vogel 774,«22 

Instantaneous heater, W. Wishart 774,208 

Insulatei rail joint, C. J. Buck 774,50G 

Insulator, fibrous material, R. Anilauer.. 774,548 
Jack. See Chain jack. 

Jacfuari apparatus, B. S. Smith 774, «lt 

Journal box, C. Williams 774.22t 

Keys, etc., iies for making, L. W. Gates.. 774,241 

Keys, making coli forgei, L. W. Gates 774,242 

Kiln, W. N. Weir 774,544 

Kilns, car for tunnel, A. A. Gery 774,243 

Knitting machine, Barratt & Sibbali 774,4«4 

[ Knitting machine, circular, H. A. House- 
man : . . . 774,473 

■ Knitting machine cloth wheel, A. A. Bailley 774,413 
Knitting machine, straight bar, A. Woller. 774,299 

j Lacing hook, W. B. Estes 774,719 

Lacing book setting machine, L IP. Peck.. 774 f 371 
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EXPERIMENTAL SCIENCE is so well tnown to 
many of our readers that it is hardly necessary now to 
give a description of 
this wort. Mr. Hoptins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that ihe many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop 
ments in wireless teje- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
ad*e* to the wort in 
order to mate it thor- 
oughly up-to-date, and 
with this object in view 
some 210 pages have 
been added. On ac- 
count of the increased 
size of the wort, it has 
been necessary to divide 
it into two volumes 
handsomely bouni in 
buckram. 



Pra ctical Poin ters 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An Elnciiatiun of the Best Methods Employed by the 

Most Successful Inventors in Handling Their Inventions. 

By F. A. CRESEE, M. E. 

144 Pages. Cloth. Price, $1,019, 

MUNN CEL CO. 
361 Broadway New TorH City 




Lamp, alcohol, Savage & Loeffler 

Lamp base, incandescent, A. Swan 

Lamp bases, machine for making incandes- 
cent electric, A. Swan 

Lamp burner, W. A. Painter 

Lamp hanger, electric arc, W. J. Jones.. 

Lamp holier, electric incandescent, P. 
Kleber 

Leather, making, W. Macmillan 

Leather staking machine, S. C. Boni 

Leer, M. J. twens 

Leer filling machine, M. J. •wens 

Locomotive safety attachment, C. W. S. 
Turner 

Loom box motion mechanism, F. A. 
Meyers 

Loom split she* mechanism, H. P. Wirz.. 

Loom stop motion, M. •. Steere 

Loom tape winder, tape, P. Hesse 

Loom temple, A. E. Benson 

Loom warp stop motion, J. H Foster 

Loom, weft replenishing, E. A. Thissell . . 

Lustrous composition, J. Heineman ; 

Mail box, J. W. Whalen 

Manhole terminal for conduit sections, C. 
M. Gest 

Manifolding means, C. E. Richardson 

Match box, A. Tarner 

Measure, foot or last, H. F. Goodrich 

Measured quantities, apparatus for deliver- 
ing, A. A. Kelly 

Measuring instrument, combination, W. P. 
Phenix 

Measuring machine, cloth, D. A. Albright.. 

Meat salting apparatus, L. Peter 

Metal can, J. J. Hickman 

Metal ware, enameled, T. M. Lunan .... 

Metallurgical process, M. P. Boss 

Milk server, C. C. Bennett 

Mill feed regulator, J. Maurice 

Mine shaft safety device, N. W. Dicker- 
son 

Miner's squib, E. C. #wens 

Moistener for gummed surfaces, J. D. 
Browne 

Money pouch, H Harms 

Mop and wringer, combined, Freer & 
Linabury 

Motion, mechanism for changing rotary into 
reciprocating, E. Rivett 

Mower sprinkling attachment, H Soren- 
sen 

Muffler, neck, J. C. Scott 

Music leaf turner, N. P. Jensen 

Musical instrument, J. C. Deagan 

Musical instrument variation register, auto- 
matic, M. Clark 

Night stand, hygienic, N. Faucon 

Numbering machine, G. H Miller 

Nut, axle, J. Berry 

Nut lock, Finley & Baughn 

•il and water separator, J. C. Gaskill 

•iler, pocket, A. F. & W\ Meiaselhach, Jr.. 

•iling device, refrigerating machine, S. A. 
Palm er 

•ptical and mathematical instrument, P. A. 
Geier „ 

•re grinding mill, C. C. Pratt 

•re washing machine, G. Seberg 

Packing, metallic, F F Swain 

Packing, metallic, H Thompson . . 774,709, 

Packing, metallic ring, J. C. Paine 

Pad holder, French & Decker 

Paper or the like, machine for slitting 
sheets of, L. H. Rice 

Paper roll making machine, T. Gillard . . . 

Paper, safety commercial, J. Rowan 

Paper weight and calendar, combined, F. 
G. Post 

Papier mache, manufacture of objects of, 
R. G. Schmitt 

Pea vine cutter, J. B. Ivlamf oth 

Perambulator, L. Perotti 

Photographic mount, E. S. Cheney 

Photographic process for the reproduction 
of plastic objects, C. Baese 

Piano action, U. G. Clark 

Piano detachable music rack, M. M. More- 
land 

Pin safety catch, A. M. Remington 

Pipe. See Water pipe. 

Pipe bending apparatus, L. H. Brinkman.. 

Pipe cleaner, P. Wolf 

Pipe coupling, W. S. Houser 

Pipe threading device, W. H Morgan .... 

Pipes, manufacture of lapweld, Crawford 
& Baehr 

Piston, J. S. Ladd 

Piston rod support, W. C. Trout 

Planter, corn, R. Thompson 

Pleasure wheel, Q. Stubbs 

Plow, Hill & Strom 

Plow, E. B. Winters 

Plow display stand, W. N. Martin 

Plow, ditch, J. Robertson 

Plow wbeel fender, sulky »r gang, H. A. 
Smith 

Plug, separable attachment, H Hubbell, 

774,250, 

Poke, animal, W. L. F. Malaby 

Portable engine, H. White 

Post, W. K. Given 

Posts, wire fastener for metallic, J. E'. 
Tapley 

Post card exhibitor, ,T. C. Richard 

Postmarking and stamp canceling machine, 
G. W. Hey 

Potato digger, D. Y. Hallock 

Pmvder «-j yati 1 ]-, tooth, A. de Khotinsky ... 

Printing mni-bine, J. White 

Printing machine, J. S. Duncan 

Printing machine, multicolor, E. H. Cot- 
trell 

Printing plates, manufacture of, E. A. 
Neben 

Printing press sheet transferring device, G. 
P. Fenner 

Pulley, sheet metal, R. H Bowen 

Pump, combined compression and exhaus- 
tion, M. A. Yeakley 

Pump piston, Cote & McClure 

Pumping lever, J. E. Hudson 

Punching bag, J. G. Keith 

Purse, coin or change, Kerst & Cresser 

Push down holder, E. Tompkins 

Puzzle, J. S: Pinnell 

Rail, H. B. Sutliff 

Rail joint, J. W. Schlegel 

Rail joint. E. A Barry 

Rail joint fastener, J. A. Gossard, Jr 

Railway rails, connecting rail for alining, 
A. H Mulliken 

Railway signal system, Lee & Richardson . . 

Railway signaling apparatus, C. W. S. 
Turner 

Railway signaling apparatus, automatic, C. 
G. Mardorf 

Railway superstructures, apparatus for con- 
trolling movable parts of, F. L. Dodg- 
son 

Railway switching mechanism, street, W. 
J. Bell 

Railway tie, metallic, L. C. Mayes 

Railway tie, metallic, C. F. Lufkin 

Railway traffic controlling apparatus, C. J. 
Coleman 

Railways, automatic interlocking signal sys- 
tem for, B. C. Rowell 

Razor safety device, A. J. H. Lefebvre... 

Refrigerator, L. Perotti 

Retort, J. C. Mallonee 

Rheostat, M. Waddell 

Ring. See Finger ring. 

Rotary engine, Anderson & Fletcher 

Rotary engine, W. Beaumont 

Route indicator, T. E. Knauss 

Rubber, reclaiming and regenerating, L. T. 
Petersen 

Ruling machine, H. C. Crozier 

Saddle metal seat plate, riding, H. M. 
Auerswald 

Sash closing device, C. Rupp 

Sash fastener, C. G. Seaman 

Sash fastener, automatic, D. G. Saunders, 
Jr 

Sash holder, window, G, G. Stone, ,, 



774,278 
774*40* 

774,403 

774,602 
774,669 

774,391 
774,260 
774JM5 

774,<1&1 

77US19 

77-MHS 
77^22,1 
77^,2 *r> 
774,. L !2:{ 
774 h :S74 
771. , :Jii 
77l,4r>1J 



774,313 
774.«*>1 
771.G15 
774.5SU 

771,320 

774.365 
774,634 
774,3&4 
774,248 
774.67* 
774,304 
774,552 
774,684 

774,655 
774,269 

774,558 

774,584 



774,496 

774,284 
774,703 
774,521 
774,234 

774. >W 
774,572 
774,686 
774.150 
774,418 
774,577 
774,328 

774,270 



SEND FOR OUR 
FREE BOOK ABOUT 



Belfast dfcesb 

Linen Underwear 



that wears to the satisfaction of the purchaser 
or money cheerfully refunded. 



Woolen Underwear has seen its Best Days 

BELFAST MESH has real absorbent properties; takes up 

excretions and moisture quickly and evaporates them 

rapidly. It may be boiled any number of times. When it has 

become wet, it dries quickly, and body is surrounded by dry fabric 

and dry air. Even warmth is assured — you will not "catch cold." 

OUR FREE BOOK is handsome and convincing. It explodes the "wool for 
warmth " theory. It is designed f orthinking people. BELFAST MESH is sold by 

all dealers or direct by mail if desired . Bo not accept imitations offered everywhere. 

THE BELFAST MESH UNDERWEAR CO., 366 Mechanic Street. Poughkeepsle, N. Y. 



774,515 
774,273 
774,504 

774,402 
774,710 
774,490 
774,661 

774,454 

774,578 
774,535 

774,694 

774,607 
774,254 
774,451 
774,414 

774,549 

774,507 | 

774,264 
774,603 j 

774,377 I 
774,461 
774,667 
774,597 

744,311 
774,180 
774,213 
774,711 
774,209 
774,324 
774,630 
774,683 
774,200 

774,706 

774,251 
774,359 
774,625 
774,355 

774.501 

774,495 

774,247 
774,583 
774 J 85 

774,296 I 

774,658 

774,162 ' 

774,528 

774,573 
774,347 

774,503 
774,161 
774,475 
774,184 
774,522 
774,406 
774,197 
774,401 
774.606 
774,642 
774,581 




ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract t.oany depth fro m 50 
to 3000 feeWWealso manufac- 
ture and furnish everything re- 
quired to d^'ill and complete 
same. Portable Horse Powei 
and Mounted Steam Drilling 
Machines for lW to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
FIERCE WULL U^aiNURtllNG AND SUPPLY Co 
•* K6 LlBtKTT 8T&KE7\ NEW YOHK. U. S. A. 



If you want the best CHUCKS, buy Westcott's 



5yt 



Little Giant Double Grip 

Drill Th neks Little Giant n-^J T m * * 

I 'nil Chucks 
1 Improved, jr^n^^^Q 
" Oneida "Drill jF #W/ ( 

Chucks. Cut- ff {if iv ' f^erii^^-v 

Chueks p SerollTMML£^, * -■ i JH 
Combination ^Pqggsfe^jk t j 
Lathe Chucks, Geared =rv^_ 

Combination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Male by 
Westcott Chuck Co., Oneida, N. Y., U. 8. A. 
Ask for catalogue m English, French. Spanish o r German. 
First Prize at Coi>tjmbij\n Exposition, 1S93. 




[Popular Books on 
10c. each. 



ELECTRICITY. 



t« Make a Dynann, a M«t«r, a Telephone, a Storage Battery, a Voltmeter, 

Five bo^ks, 50 cents. Tuenty-fiur bitks in the series. Catalog free. 

BUBIER PUBLISHING CO., Dept. 8. Lynn, Mas«. 



A Free Christmas Gift 




\ 




774,361 

774,481 



774,620 
774,443 



774,313 

774,373 
774,193 

774,484 

774,717 

774,498 
774,257 
774,450 
774,261 i 
774,460 i 

774,547 1 

774,551 

774,255 

774,727 
774,718 

774,412 

774,605 
774,206 

774,536 
774,613 



AS a special in- 
ducement to 
new subscrib- 
ers to The Metro- 
politan we will 
send, postpaid and 
free of charge, to 
every new subscriber 

! "The 
Portfolio of 
Beauty " 

1 consisting of eight 
charming pictures, 
size 11x17 inches, 
matted ready for 
framing. This col- 
lection can be obtain- 
ed only from The 
Metropolitan 
Magazine. We 
will send you 

J this beautiful 



portfolio and THE METROPOLITAN MAGAZINE for 
one year for $1.80— the regular subscription price for 

the flagazine alone. If you are already a subscriber and wish 
to have the portfolio, send us one subscription for a friend and receive 
the portfolio free together with our handsome subscription certificate. 
Use the blank form printed below and Send $1.80 to-day to insure prompt 
delivery of January Holiday Number. 



THE 



METROPOLITAN MAGAZINE COMPANY 

3 WEST 29TH STREET, NEW YORK 
Enclosed find $i,8o for one year's subscription to THE METROPOLITAN 

MAGAZINE, commencing. - -and THE PORTFOLIO 

OF BE A UTY 

Send to Name 

Street 

City or Town State 



S. A. 



3 66 



Scientific American, 



November 19, 1 904. 



Zo<£* 



w 



CA*\ 



No man, woman or child 
should be without this fa- 
mous underwear. No man or 
woman is who has experienced 
the keen sense of comfort and 
vigor which its use promotes. 

Recommended Joy leading 
physicians everywhere 

Booklets «mtf Smmvles Free. 

DR. JAEGER'S & W. S. CO/S OWN STORMS: 

^j pw Vork . .^06 Fifth Ave. 
NewVorK. ( ^ Broadway 

Brooklyn : 504 Fulton St. 

Boston : 230-232 Boylsto n St. 

l'hila. : 1510 Chestnut St. 

Chicago : 82 State St. 



jjEVERYBj 



EVERYBODY 



J ! Is interested in Stocks or Bonds listed 
, 1 on the various stock exchanges, either 
3 as an investor or an operator* 

% Oar Weekly Market Letter 

J- will be found invaluable. Your name 
n our mailing list insures your receiving 
; every week* 

Corey, Mittiken & Co* 

BANKERS AND BROKERS 
5 State Street Boston, 





brighter than™ 
j;js tir electricity, 
av.lI coil less than ker^ 
i>se:ie. No smoke, no flirt, 
no smell. Savewonuy anJhaveT 
better Sifiht by writing ^u^ fori 
our special introductory uffer.v 
Any ot cm r Lamps sent on trial — I 
sa'isfacriut: guarantneJ. I 

Our agnms make 5 3 ' 1 " to |^os 1 | 
mo:ith. WrJ'e today tnr tiatalog, i 
prices and special propositiun r . 

Wn ■..'.•iu rr.:±Kn riiLlip^ifi EyFtfTllE f Off jj 

j^-tca^idhUjr^^S^perior Mfg. 

.-- _=* Company 
2SS Second SU^ 
mm Arbor* J 
Mich* 



PATENTS 



I 



Our Hand Book on Patents, Trade-Marke, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St /Washington, D.C. 






A KEYLESS DOOR LOCK 

Can be put on anybed-room door in one minute without 
tools; can't be p ; cke*; can be carried in the pocket 
wben not in use; nicely nickel-plated. Should be one 
in every bed-room, Every Traveling Man should 
have one. A handsome present. Sample by mail£5 
cents Silver. Big money to agents. Sells on sight. 

Send for sample. 
HOOSIER NOVELTY CO., Indianapolis, Ind. 



'The Busy Man's Train ' 



Approp riate in i ts Name 
Appropriate in its Route 

Appropriate in its Character — 



"The 20th Century Limited 



This is The century of all the ages. 
The New York Central — Lake Shore 
20-hour train between New York and 
Chicago (the two great commercial 
centers of America) is The train of the 
century^ and is appropriately named 

"THE 20th CENTURY LIMITED" 

A beautiful etching of this train printed on 
plate paper 24 x 32 inches ready for framing will 
be sent free to any address on receipt of 50 
cunts, \k fi-dorg^ LL. Daniels, General Passenger 
AuEHit, fcriinii Central Station, New York. 



Sash lock, H. B. Hughes 774,178 

Sash lock, P. J. Hogan 774,471 

Saw, drag, E. li Thompson 774,290 

Saw handle, A. E. Townseni 774,292 

Scale, price, S. W. Finch 774,417 

Scarfing and bending device with transfer 

table, J. F. Boax 774,228 

Seal, car, Williams & Ilinsou 774,408 

Sealing vessels, method of ami means for, 

J. M. Hicks 774,425 

Sectional case, A. E. Stenshaug 774,54U 

See* huller, cotton, D. A. Tompkins 774,369 

Separator, A. J. Greenaway 774,518, 774,519 

Sewing machine, blinistitching, C. F. Filor. 

774,721 to 774,723 

Sewing machine, shoe, M. T. Bonne 774,654 

Shade, adjustable, W. I-L Jewett 774,477 

Shade fixture for windows curved trans- 
versely, R. Barkhurst 774,641 

Shaft collar, d. H. & R. C. Rich 774,199 

Shaft holder, W. Bickie 774,410 

Shoe polisher, F. A. Gutter 774,380 

Shoe upper fastener, W. E. Iflllis 774,659 

Shoes, assembling parts of, C W. King.... 774,523 
Signaling apparatus, electrically operated 

block, C. W. S. Turner 774,618 

Siphon, J. F. Harrigan , 774,422 

Sleigh, spring, W. C. Prouty 774,532 

Slimes, filtering, II. R. Cassol 774,349 

Smoke consumer, W. Wiley 774,297 

Snoring, device for preventing, S. A. Moul- 

ton 774,446 

Soldering machine, can end, A. Lotz 774,483 

Sound records, duplicating, G. A. Manwar- 

ing 774,192 

Spark plug, E. B. Jacobson 774,432 

Spike, J. B. Anderson 774,144 

Spinning machine stop motion, M. T. Bent- 
ley 774, 149 

Spraying apparatus, W. II. Heard 774,175 

Spring cushion, E. Denegre 774,650 

Stalk cutter, II. h . Hinton 774,249 

Stalk cutter, root extractor, and fertilizer 

distributer, combined, E. P. Hollis 774,666 

Stamp, hand, II. M. Kendrick 774,675 

Stamp stem and tappet attachment, W. 

Reine 774,398 

Steam boiler, M. Sherman 774,400 

Steam engine, D. E. Johnson 774,43.3, 774,434 

Steam engine, T. W. Mitchell 774,68? 

Steam generator, A. P. Dodge 774,312 

Steam superheater, N. Notkin 774,335 

Steam trap, J. Campbell ' 774,465 

Steering apparatus, ship, J. Peterson 774,693 

Steering gear and rudder indicator, W. 

Weber 774,294 

Stereoscope, collapsible, S. Hermann 774,245 

Stock spraying machine, live, G. T. Sea- 
bury 774,279 

Stone holder, P. H. Farrell 774,383 

Stone molding machine, artificial, G. W. 

Dy Arman 774,571 

Stove or furnace grate, J. W. Piper 774,397 . 

SUyc tank, gas»lene, A. J. Blackf«rd 774,644 I 

Surrey«rs' instruments, initial reading in- 
dicator f«r, R C«x 774,5«« , 

Syringe, raginal, E. E. Hall 774,38* i 

Tailor's block, F. L. McMullen 774,599 

Talking machine, N. L. Lewis 774,482 

Talking machine cabinet, E. R. Johnson.. 774,435 

Tap, automatic, f \. Lewin 774,729 

Tapping machine, G. A. Hoffman 774,3o7 

Teat cup, pneumatic, A. Gillies 774,579 

Telegraphic transmitter, A. C. Gilmore... 774,724 
Telephone pay station toll collecting ap- 
pliance, F. R. McBerty 774,265 

Telephone switchboard signaling apparatus, 

F. R. McBerty 774,332 

Telephone system, party line, F. Voll- 

mer 774,543 

Telephone systems, attachment for ' party 

line, W. A. Shackelford 774,608 ■ 

Telephone trunk line apparatus, E. II. I 

Smythe 774,283 ! 

Testing machine, W. J. Tretch 774,212 

Thermal protector, self-soldering, F. B. 

Cook 774,160 

Thill coupling, L. J. Dillon 774,237 

Threshing machine band cutter, •. A. But- 

terfield 774,155 

Tide and draft indicator, Gedeon & Prosser. 774,514 
Tie. See Railway tie. 

Tile, illuminating, P. H. Jackson 774,390 

Time detector, watchman's, J. Schlenker. 774,499 

Tool, pneumatic, W. H. Soley 774,367 

Tooth cleaner, J. E. Keefe 774,253 

Torch, F. M. Baker 774,302 

Toy, optical, W. H. Zimmerman 774,632 

Track clearer and divider, J. N. Whitting- 

hill 774,219 

Trimming fabric, B. Branner 774,555 

Trolley, J. W. Rockaf ellow 774,534 

Trolley guard for electric railways, J. Kress 774,524 , 
Trousers stretcher and creaser, E. G. 1 

• 'Connor 774,267 

Truck, J. Moore 774,445 

Truck, Harrington & Towers 774,664 ! 

Truck, car, R P. Lamont 774,437 

Truck, car, Pflager & Howard 774,492 

Truck for handling metal, E. W. Lind- 

fuist 774,587 

Truck, wrought metal railway car, E. Kay- 

lor 774,672, 774,673 

Trunk corner guard or protector, W. G. 

Fowler 774,575 

Tube lifting device for conveying troughs, 

J. J. Boax 774,376 

Tubing, making lapweld, P. Patterson 774,337 

Tunnel construction, shield, W. I. Aims . . 774,546 
Tunnels, constructing, E. W. Moir. 774,594, 774,595 

Turbine nozzle, sectional, C. G. Curtis 774,567 

Turbine, steam, C. E. Winterros 774,715 

Type casting and setting machine leading 
attachment, Drummond & Lieber- 

knecht 774,239 

Typewriting machine, Merritt & Barron.... 774,262 
Typewriting machine, Yates & Sommers.. 774,346 
Typewriting machine aliner, F. H. Arm- 
strong 774,635 

Typewriting machine carriage feeding 

mechanism, F. H. Armstrong 774,638 

Typewriting machine line spacing mechan- 
ism, F. H. Armstrong 774,637 

Typewriting machine paper feeding mechan- 
ism, F. H. Armstrong 774,640 

Typewriting machine platen shifting mech- 
anism, F. H. Armstrong 774,639 

Typewriting machine ribbon feeding mech- 
anism, F. H. Armstrong 774,636 

Universal union or coupling, F. McCarthy. 774,362 

Valve, W. Richards 774,455 j 

"Valve device for air brakes, simultaneous, j 

J. W. Cloud 774,157 : 

Valve gear, explosive engine, A. Bougault. . 774,554' 
Valve, pressure regulating, G. G. Smith.. 774,340 \ 
Valve, steam engine cut-off, F. J. Waters. 774,502 

Vehicle drop brake, C. A. Miller 774,685 

Vehicle spring gear, B. F. Taylor 774,405 | 

Vehicle traction attachment, A. W. Her- ! 

rick 774,246 \ 

Vehicle wheel, H. W. Adams, Jr 774,411 

Vehicle wheel and axle, M. Conrad 774,415, 

Vehicles, speed control of electrically pro- 
pelled, J. S. Raworth 774,494 

Vending machine, W. Diebel 774,235 

Ventilator, D. Robinson 774,277 , 

Vessels, device for discharging barges, 

lighters, or other cargo, R. & J. Morley 774,331 : 

Vignetter, J. H. Smith 774,457 

\ ise, E. Clark 774,563 

Vise, R. G. Fleischmann 774,574. 

Wagon, S. L. Mitchell 774,263 : 

Wagon brake, •. C. •strum 774,364 

Wasbboiler handle, T. L. Ferrall 774,720 

Washing machine, R. Neugeboren 774,363 

Washing machine motor, G E. Averill... 774,145 

Water burning apparatus, S. S. Muth 774,447. 

Water meter, E. J. Hoff 774,665 j 

Water pipe, etc. , P. E. Fisher 774,384 : 

Water purifier, D. N. Baxter 774,372 

Water tube boiler, M. T. Goss 774,419 

Water tube boiler, J. M. Coleman 774,564 

Watering fountain, fowl, R. L-. Widney . . 774,626 

Waterway, pleasure, A. Pusterla 774,274 

Wave motor, G. M. Lynch 774,442 

Weather strip, J. B. Scott 774,704 



^ 




These and all the other remaining issues of 1904 given Free to New 
Subscribers for the 1905 Volume of 

TH E YOUTHS 
COMPANION 

For entertaining the family no paper can take the place of The Companion 
— always informing — always helpful in all the relations of the Home Circle. 



EVERY NE.W SUBSCRIBER 

Who cuts out and sends this slip with the name of this paper at once with $1.75 for 

The Companion for 1905 will receive: 
P^Umm All the issues of The Companion for the remaining weeks of 1904. Ml2 7 
X J\iy ly The Thanksgiving, Christmas and New Year's Double Numbers. 
_ The "Carnations" Calendar for 1905, printed in twelve colors and gold. 



Announcement of Seven Serial Stories, Two Hundred Short Stories, nearly One 
Hundred Articles, etc., in the Volume for 1905, will be sent Free to any address. 

THE YOUTH'S COMPANION, Boston, Mass. 



THE DIESEL OIL ENGINE 

is fully described and illustrated in SciKntlfic American Supplement 1505 
PRICE, 10 CENTS BY MAIL 
Order from your newsdealer or from 

MUNN CEL COMPANY, 361 Broadway, New Yorh 



The Ideal Encyclopedia jor you? 
desk, either in Office or Home 



A Five-Volume Encyclopedia 
if accompanied by a five years' 
subscription ($5.00) to THE COSMOPOLITAN. 




For $2.52 



WE SEND THE 
COSMOPOLITAN 



FOR ONE YEAR 



an< 



The Encyclopedia 

Over Three Thousand Pages 



FIVE HANDSOME VOLUMES 

Full Cloth Bound 

Gold Lettering 

Distinctly Printed in Plain Type 

A Necessity for Every Office 

And Every Home 

The One Comprehensive Encyclopedia in such form as to be kept on 
a desk ready for constant reference. 

No Business Man and No Home Should Be Without These Five Volumes, 
SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 
POLITAN MAGAZINE for $2 50, including one year's subscription to 
either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN- 
TIETH CENTURY HOME and THE COSMOPOLITAN for one year. 

THE FIVE VOLUMES OF THE ENCYCLOPEDIA ARE SENT BY EXPRESS. THE CHARGES CAN BE PAID 
BY THE RECEIVER, J F Y O u WISH THEM BY MAIL, SEND 8o CENTS FOR. POSTAGE, 

Address: THE COSMOPOLITAN MAGAZINE 
IRVINGTON, NEW YORK 



November 19, 1904. 



Scientific American, 
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Weed puller, T. H. Tregellas 774,293 

Wheal. See Caster wheel. 

Wheel, F. J. Fagpt 774,315 

Windmill, A. F«rnander 774,168 

Window cleaner, A. J. Bearer 774,227 

Window cleaner and polisher, C. L. Page.. 774,601 

Window, show case, F. J. Osius 774,268 

Window spring, C. E. Arery 774,463 

Whidpw, teller's, E. Liberty 774,190 

Wires, die fpr tying intersecting, W. H. 

Shlerspn 774,609 

W«rk h«ldyr A. Le Blanc 774,481 

Wrench, N. F. Turner 774,214 

Wrench, C. C»nrad 774,310 

Y«ke attachment, neck, Miller & Mang- 

ham 774,360 



DESIGNS. 

A utpmptoile to«dy, Thomas & K«en 37,216 

Brushes, back fpr, A. E. Hathaway 37,209 

Candlestick, A. H. Heisey 37,213 

Fabric, textile, J. W. Kemp 37,217, 37,218 

Flag«n, alcphPl, S. Stemau, et al 37,211 

Match topx pr similar article, S. A. Keller 37,212 

Mirrprs, back fpr, A. E. Hathaway 37,208 

Nail files, paper knires, pr similar articles, 

handle fpr, A. E. Hathaway 37,207 

Ppwder receptacle, tpilet, S. M. Colgate.. 37,210 

Radiator section, A. J. Pieszak 37,215 

Screw drirer, W. S. Ward 37,214 

Spppns, fprks, pr similar articles, handle 

for, H. L. Wallace 37,206 



TRADE MARKS. 

Baking ppwder, A. Reiter & Cp 43,685 

Bererages, tpnic, Blue Ridge Beverage & 

Extract Cp 43,687 

Bread, biscuits, crackers, and cakes, P. Fpx 43,666 

Buttons, P. H. Lindner 43,663 

Cake irpns, Alfred Andresen & Cp 43,681 

Chemical cpmppund fpr a certain named pur- 
pose, Grares & Fry 43,655 

Cigarettes, Ware-Kramer TpIip. Cp 43,675 

Concrete building blocks, machinery fpr 

making, Auburn Concrete Machinery 

Cp 43,683 

Cutch, Santub«ng Cutch & Tanning Extract 

Cp 43,659 

•isinfectants, P. M. Frank disinfecting Cp. 43,654 
Fabrics, cpttpn, Ward Hanbury & Cp., 

43,641 tP 43,650 

Flar«ring extracts, J. E. Fpwler 43,667 

Gas bui-ners and their sereral parts, Rectpr 

Light Cp 43,682 

H«nes, F. M. Lukins 43,673 

Hosiery, M. & C. Mayer 43,664 

Leather, Anti-Oak Leather Manufacturing 

Cp 43,662 

Linings, E. G. Williams & Cp 43,651 

Medical compounds fpr certain named dis- 
eases, I\ M. Bpehme 43,678 

Medical tablet fpr certain named diseases, 

C. E. Jones 43,679 

Mica in blocks, sheets, and ppwder, F. F. 

Chiestien 43,661 

Nail cutters and cleaners, L. C. Langie . . 43,674 
Paint, graphite, International Achespn 

Graphite Cp 43,680 

Papers, enreUps, and blank toppks, M. M. 

Kallman 43,684 

Pillows, mattresses, and cprerlets, Chas. 

Emmerich & Cp 43,665 

PIpws. cultiratprs, and harrtws, Rawlings 

Implement Cp 43,fi?8 

Powders, face, TetUw Manufacturing Cp. . 43,671 
Remedies for obesity, rheumatism, and g«ut, 

R. Ropney 43,657 

Salves and ointments, M. Stuer 43,658 

Sewing machines and attachments, »aris 

S owing Machine Cp . 43,6«0 

Sharing cream, A. LUyd & Cp 43,672 

Shoes, ladies' leather, Hamilton. Br»wn 

Shpe Cp 43,640 

S«ap, Reiss & Brady 43,653 

S«ap. perfumed, L. T. Pirer & Cie . . 43,668, 43,686 

Soporifics, Kalle & Cp 43,656 

Starch and starch products, certain named, 

California Wheat Starch Factory 43,652 

Stogies, Clarksburg SUgie Cp 43,676, 43,677 

Tpilet preparations, certain named, L. T. 

Piver & Cie 43,669, 43,670 



LABELS 

"Bpurtopn Hpg Ch»lera Remedy," for rem- 
edy fpr diseases pf h»gs, Bpurtopn 
Remedy Cp 11,563 

"Castaldi's Neapolitan T«mat« Sauce," for 

tpmatp sauce, E. Castaldi 11,570 

"CUrer Powders," fpr remedy fpr neaiache 

and neuralgia, L. G. B. Erb 11,562 

"Crusader,' for wheat flpur, ». Stptt 11,569 

"Dr. Pancpast's Lirerette Pellets Prerent 
Appendicitis," fpr medicine, W. M. Rey- 
nolds 11.566 

"First Clip," fpr cigars, Schmidt & Cp 11,553 

"Great Tip Cigars," fpr cigars, Schmidt & 

Cp 11,556 

"Heinz Pepper Sauce," fpr pepper sauce, 

H. J. Heinz Cp 11,571 

"Ingleside Brand Georgia Cane Syrup," fpr 

syrup, Cargill-Wight Cp 11,566 

"King Rambler," fpr cUthing, Blpck Brps. 

CU. Cp 11,551 

"Kuzri," fpr cigarettes, H. Rippen 11,558 

**La Marrita," fpr cigars, Schmidt & Cp.. 11,552 

"Maltox," fpr malt and hpp tpnics, A. Wil- 

manns 11,559 

•*Nap«le«n," fpr mantles, Cluster Gas Light 

Cp 11,575 

"Old Mission Apricpt Brandy," fpr brandy, 

Gulden Gate Fruit Cp 11,564 

"Pell-Mell," fpr cleaning cpmppund, C. V. 

Limerick 11,573 

4 'Rosem«unt," fpr whisky, #,iurin Brothers. 11,565 

"Rpsette Irpns," fpr cake irpns, Alfred An- 

dresou & Co 11,574 

"Smpke Up," fpr stpgies, Clarksburg StPgie 

Cp 11 ,fflST 

"Snap-a-Jack," fpr pppcprn, peanuts, cpcpr- 

nut, and candy, Leonard & Huff 11,567 

"Snpw Flake," fpr marshmalUws, Burgess 

Mfg. Cp 11,568 

"S«ber Up," fpr cure fpr alcphplism, Sptoer 

Up Chem'l Cp 11,572 

"The Patent Warri»r Garter T«p H»se 

N«. 1313," f«r hosiery, M. & C. Mayer 11,550 

"The Pit," f«r cigars, Schmidt & C« 11,555 

"Tres«r de la Sante, P«ur les Femmes 
Pales et Faibles," f«r medicinal c«m- 
p«und for w«men, J. P. Rtulier 11,561 

••Vernita," for cigars, Schmidt & Co. ...... 11,554 



PRINTS. 

•'Baking Day Trials Turn t« Pleasure," for 

fl«ur, Washburn, Cr«sby C» 1,139 

•'Deering Harresters," f«r harresters, Hayes 

Lithographing C« 1,141 

"Fluted Concrete C«lumn," f»r concrete col- 
umns, E. C. Harter 1,140 



A printed copy of the specification and drawing 
of any patent in the f«reg«ing list, or any patent 
1n print issued since 1S63, will be furnished from 
this •fEce f«r 10 cents, prorided the name and 
cumber of the patent desired and the date be 
gdven. Address Munn & G:, 361 Broadway, New 
York. 

Canadian patents may now be «btalned by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
Address Munn & Co., 361 Broadway, New York. 



the HARRINGTON & KING PERFORATING CO. 

OF EVERY DESCRIPTION. 
FOR ALL USES. 
: O . w.Tlv*OT«r St T CHI r.\«; O. ILL . 




A $3,000 WIIMT®M kt PRIZE 



and 
499 OTHER. PRIZES 



MOTOR *,ir A« AtM*it4tV frc*L a WW" .0i». low -ryhmirr *int ( .n AoiomftbHc Tn one of lu iub- 

RftfUAf motoVW2ll" J,K5 * c t,vr " T ^' miti " * lM '** ^' lirti * W 9Jm%_ 

in tbti utiirrii Km» eri MolOR ^r pHiHr4 plctyrft ui ,1 1,, ci ihr ifon^ tiApj of .t^iorcLifi- 

Kit a*!,* , ii,^ ytobtem rt id ■«"»»■ **;■; c.*r» LMtintiv Hu tow vfunk sou con : M is nolA tiiliicult 



*|li^LMJI . . 

in.illn |i>f 



W I N T O N 
CARvS possess 
a unique ex- 
cellence guar- 
anteed by the 
W I N T O N 
MOTOR CAR- 
RIAGK. CQ/S 
long experience 
and great pro- 
ductive facilities 




WINTON 
CARS are built 
under the per- 
sonal supervis- 
ion of MR. 
W I N TON. 
The 4-C5 linder 
WTNTON rep- 
resents a high 
standard of au- 
tomobile vaJue 



Vour^Cvlinder Wintor\, Price, $3000.00- First Prize 

Remember- this is a fair opportunity for' every subscriber (or MOTOR, to win a $3010,00 m»tor 
car. or one «f the 4*» other valuob'e prizes.- ' 

In ok1<t thai v<iu ntav have ;»n -. v to *in> we make Ibis spedai alter; tor one dollar 

we willsn« you MOTOR tor b -nd a copy of GaSOLjNE AUIOMOBIlK«*-a handsomely 

^ound book, ponied in two colors, describing and illustrating 76 standard makes of m«tor ears, m com- 
plete lecbMK.it clrlail 

MOTOR, The Ka-tfonsvl M»g0L*irve of Motoring, is ed,t«riatly designed to appeal to 
every one mteresfril » n moioiing and motor cars. Its udv<itisio« pages are the MOTORIST'S 

fill out 1h«i couPOn below enclose it with a dollar bill ir\ an envelope- 3 * d mail today— NOW, 
If you arc not satisfied with MOTOR., the book, or the contest, your money will ba refunded. 



f^H-L. OUT 



CUT OUT 



fVti 



TOOA^ 



MOTOR, 1789 8roadwav, New York 
for the enclose* $1 send me MOTOR for six months According to your special offer, send me a 
copy— free- 01 GA.tUNf: AU TOHOBlU'S, 




YOU CAITT BREAK IT!i 




r WISH that I could meet, face to face, 
* every man who reads this advertise- 
ment, and who thinks: iL J would like to 
try that, but there must be a colored gen- 
tleman in the woodpile somewhere" — or 
turns it aside with a shrug that says : 
"Nonsense, it can't be done." 

Fortunately, a few respond. The vast majority 
of these remain customers of mine. 

Could I talk it over face to face, I could tell them 
something interesting about cigars Could I take 
them through my factory and show how my cigars 
are made, of what they 'ire made, 
and incidentally dissect a few cigars 
of other makes, thesedoubtingones 
would become customers. 

My business is manufacturing 
cigars. I sell the entire product of 
my factory direct to smokers, by 
the hundred and thousand, at 
wholesale prices. It costs me some- 
thing to sell a man his first hun- 
dred ; after that he orders of his 
own volition. 

Every cigar I sell is made in my 
factory. I have standing orders for 
thousands of cigars, from all quar- 
ters of the United States, to be 
shipped on given days of the month 
as they come around. Still other 
thousands are sent to men who 
order and recorder in lots of one 
hundred to one thousand. Not one 
of these men ever heard of me 
excepting through my business. 

My cigars must sell themselves. 

riY OFFER IS: I will, upon re- 
quest, ship one hundred Shivers' 
Panetela cigars to a SCIENTIFIC 
AMERICAN reader, ell express 
charges prepaid, He may smoke 
ten and return the remaining 
ninety, at my expense, if he is 
not pleased. If satisfied and he 
keeps the cigars, of course he 
agrees to remit the price- $5.00— 
for them within ten days. This 
applies also to subsequent orders. 
I simply want to give the cigars 
a chance to sell themselves. 

In ordering please use business 
letterhead, or enclose business card 
and state whether mild, medium, 
or strong cigars are desired. 

My claim is that the equal of my 
Panetela cigars, which I sell at $5-°o 
a hundred, is not retailed anywhere 
for less than ten cents straight, and 
that no other cigar in the world is 
sold to the consumer at a price so 
near the actualcostof manufacture. 

My customers are bankers, mer- 
chants, manufacturers, lawyers, 
physicians, clergymen— men who 
would not buy my cigars at any 
price unless they were actually 
gund. Another fact, every visitor 
to my factory buys cigars. 

There are no discounts to dealers 
or cluks. I cntmot afford to make 
a discount on any quantity. I can 
only hope to succeed by giving my 
customers a much better cijrar than 
they can procure in any other way at or near the 
same price. And I do. 

Think a moment of the risk I take to make a cus- 
tomer— one-tenth of my cigars (all of them, should 
some unworthy take advantage of me), and express- 
age both ways. How can a smoker refuse to try my 
cigars? Where is the possible risk to him?- Pro- 
vided, of course, that $5.00 per hundred is not a 
higher price than he cares to pay. Write me if you 
smoke. Address : 

HERBERT D. SHIVERS 
914 Filbert Street, Philadelphia, Pa. 



■ 
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SPECIAL MANUFACTURING. SA- 
DIES and STAMPINGS TO ORDER. 

SPECt MACHINERY-MOOElS-EfPERIMENTALWORK 
0ROP FORGING 0IES AND DR0P,F0RGINGS. 

HARDWARE SPECIALTIES etc MANF'0>TO 0ROER.SEHO SAMPLES 
OR 0RA WINGS FOR ESTIMATES- WlTlTE FOR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING GO. 

970 HAMILTON ST., CLEVELANDt OHIO.. 
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Corliss Engine*, Brewers' 

_._ Homers Machinery. THE VILTER 
MFG. CO., 899 Clinten St.. Milwaukee, Wis 



CHEMICAL EXAMINATIONS J&ftS 

DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa. 



, SOUTH AUSTRALIAN GOVERNMENT RATL- 
r WAYS— The Agent-General for South Australia is 
1 prepared to receive Tenders for the Supply and De- 
livery of One Steam Motor and Bogie for Steam Motor 
Carriage : or Alternative Tenders for One Complete 
Motor Coach, either Steam or other motive power. 
Specification, Form of Tender and Drawings may be 
Seen at the office of the Lyman D Morse Advertising 
Agency, 38 Park Row, New York, and copies m?y be «b 
tained at a cost of one guinea. This amount will be 
repaid to unsuccessful tenderers wb« have sent in bona 
fide tenders, upon return of the documents in good 
Condition within one week of notice of non-acceptance 
Of tender. Tenders are to be sent t« the imi ersigned, 
marked "Tenner for Steam Motor and Poele.e fc ," not 
Safer than 1 o'clock P. M ., on Monday. 28th November. 
1304. The Agent-General does not bind himself to ac- 
cept the lowest or any tender. H. AjxerdAle 
Graogeh, Agent-General for South Australia, Thread- 
Iieedle- house, Bishopsgate-street within, London, E. C. 
ISSthj October, lSOi 



MODE L~ £ i 5 UNhQN % MODEL WORKS 
* GLAR5I© 193 CLARK CHICAGO.- 



MnnPK & EXPERIMENTAL WORK. 
IHUULLO Inventions developed. Special Machinery. 
E. V, BILLAARO, Fox Bldg.. Franklin Square, New York. 



► STEEL STAmraiLL | n 
, BrWGLPrm 



Al attain mid Experimental Work* Invent Hub 
hii U M fulfils dcf^miru 11 ml prrfi'dt'tL Venn* Of success. 
M 1 hIctii sbop. M. R tfclielLfiUT Mirakm St,, Sun brancisoO 




A MONEY MAKER 

IIoIIotv Concrete Building Blocks 
llest. Fastest, Simplest, Cheapest 
Machine. 

PETTYJOHN BROS, 

1315N. 1st Street, Terre Haute, Ind. 



/Magical Apparatus. 

Grand Book Catalogue. Over 700 engravings 
85c, Parlor Tricks Catalogue, free. 
MARTINKA A CO., Mf rs., 493 Sixth Ave., New York. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECJW. MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, ClEve LAND, 0. 



WELL 



flDllllllfi and PROSPECT- 

UVl I LLI II II UTG MACHINES. 
For Water, OIL #a8, CoaL Etc. 
LOOMI8 DKILL •©., TIFFLS, Ohio. 



Experimental & Model Work 

dr. <fc adUcefree. Wm. Gardam A Son,45-51 Rose St.,N.Y 



n«%.««AM4> DmaIia H«w to use Portland Cement, 61c; Port 
UCITIBML LJUOKSi land Cement; Siiie walk Construction, 50c. 

Cement and Engineering N ews, l«4 La Salle St., Chicago 



MASON'S NEW PAT. WHIP HOIST 



for Outrigger hoists, 
direct from teams. 



Faster than Elevators, and hoists 
Saves handling at le s expense. 
Manfd. by VOL.NEY W. MASON & CO., Inc. 
Providence, R. I„ L. 8. A. 




Print 

My Own 
Circulars 

Cards Ate. 
$5 PRESS 



Saves money. Big profit 
printing for others. Large 
press for btok, newspaper, 
$18. Full instructitn sent 
for use. Write for catalogue 
presses, type, Sec. to tacttry 

THE PRiSS CO. 

Meriden, Conn. 




>I<h1i»I Mm- Villi cry unci PxpcrimpiilHl Work* 

W. H- ChAWfokii 13* Bnuidway, Npw T"rt CUv, 



Work In it liniwiiifiiii Patent HrnwiiiBr*. *2e<x 
AL 31 AT tilt* M.E.. HOI Monud nock Block, Ctik--a^o, III, 



Telegraphy 



Circular free. Wtnrierfu! 
automatic teacher, a stvles. 
$2 up. OMNIfilUPH 
CO., Dept. 52. S9 Cort. | 
landt 8t.» New York. 




TYPEWR TERSr, A A L K L E: 



All the Standard machines SOLD or RENTED ANY* 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send f «r Cat. 

Typewriter Emporium. 203 LaSaiiest.,chtcag« 



WATER A PERPE'r UAL. SUPPLY 

If H I Lll usually means perpetual ex- 
pense. The windmill and gasoline engine 
are costly to install and run. Niagara 
Hvdraulic Ram will work con- 
tinuously whererer there is a running 
stream. Nothing to W»w down, blow 
up, or require attention. Requires 
less head of water to operate than 
any other ram. Never needs re- 
pairs. Catalogue free. 
Niagara Hydraulic Engine Co., 
Chester, Pa. 



I ELECTRO MOTOR. SIMPLE, HOW TO 

make. -By G. M. Hopkins. Description of a small elec- 
| trie motor devised and constructed with a viewto assist- 
ing amateurs to make a motor which might toe driven 
witli advantage toy a current derived from a battery, and 
which would havo sufficient power to operate a foot 
lathe or any machine requiring not over one man p»w- 
. er. With 11 figures. Contained in Scientific Amer- 
,1 ican Supplement, No. (»4 1 . Piice 10 cents. To toe 
had at this office and from ail newsdealers. 



The HOW and WHY of Electricity 

By CHARLES TRIPL.ER CHILD 

A toook that all mayread with understanding. The 
story of electricity stripped of formulae and written for 
those who wish to learn. Price $1, postage prepam. 

New York Sun: " We know nothing that gives so 
much real help in so short a space." 

Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 

Sample copy of the Electrical Review FREE, if requested 



are successful and gaming better 

, •sitl«ns a«d salaries studying 

Electrical Eiigiiieei'liig, Steain 

EniriiieerlitK, Mechanical Engtfii- 

et ring. Mechanical l>rawinj»r, Electric 

Motornaii'K C»urae, IKiuumh Tender's 

Coarse, Teleffraphv, Sh»rt Eleetrieal Course, 

Arltltllieti<', AJgetora, toj mall. Thomas A. Kdison en 

dorsLs Institute. Text bttks free. Students helped t« positions. 

\\ rite f«r free b««k, " Can I Beuime An Electrical E»gi»eer?" 

EEECTIilCAL ENOINEEJ1 INSTITUTE 

Dept. A, 240 West 3Sd St., New York 



50 Years' 
Experience 




Tra.de M&rks, 
Designs. 
Copyri^Ht^. Eto. 

Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 

- inrention is protoatoly patentable. Commun'Cfi- 

tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing' patents. 

Patents taicen through Munn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold toy all newsdealers 

MUNN & CO. 361 Broad ^ New'fork 

Bi Branch Office 626F St. Washington, D. C. 
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Scientific American 



November 19, 1904. 



The Orient Surrey 



Frice £? 





WONDER of the AGE 

Jackson's Patent High Head Oentrif ugal Pump. Guaranteed to raise water 
1.110 feet or more and maintain an efficiency or' from 71* to 84%. 
First choice of the Engineer for City Water Worts, Draining Mines, Hy- 
draulicine, Irrigating and Reclaiming L.and. Beats the world for 
Durability, Economy and Efficiency. Catalogue No. 6. 



BYRON JACKSON MACHINE WORKS, 



SAN FRANCISCO, CAL. 



Speed a»out twemy miles per "hour. Will climb all or- 
dinary grades. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 



CHARTER 



GAS and GASOLINE 
For All Work. 

Stationaries, Portables, Hoisters, Pump. 
J^fe^ <* 6^ ers ' Saw " in £ & ^oat Outfits. 
£3$H "_7 l Send for Catalogue and Testimonials 
^ J State Your Power Needs. 

CHARTER GAS ENGINE CO., Box 1 48, STERLING, ILL. 




The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- i 
yers, Editors, Students. Bankers, Insur- '•■ 
ance Companies and business men gen- . 
erally. Boot marker and paper clip. i. 
Does not mutilate the paper. Can be V 
used repeatedly. In boxes of 100 for 25c. / 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated iSafety 
Pin Co., Box 121, Bloomfield, N. J. 




TOOLS AS A TOPIC 

: must be interesting to every handi- 
: craftsman. There is a mine of infor- 
: mation in 
I Montgomery & Co.'s Tool Catalogue I 

which enumerates thousands of tools. 
I Capital handbook of reference. Pro- 
! fusely illustrated. Sent by mail for 

25 cents, discount sheet included. 
MONTGOMERY «fc CO., 

1#5 Fulton St., New York City. 



What Is Daus' Tip -Top? 




TO PROVE that Daus' " Tip Tip' 
the best and sinplest device f»r makiux 
1## copies frtm pen-written and 50 
oopiea l'r«m typewritten •ri^inal, we will 
■itiLii complete duplicator, cap size, 
nil hunt deposit, an ten (1#) 
days' trial. _ 

Price *7.50 less *EZ „ ^ 
trade discount of *fm Net 
SSJti per cent, or %^ 




ThePelix A, B, Daus Duplicator Co., DausBldg, 111 John 8t„ New York 



Scales 

Money. 



Ail varieties at io west prices. Best ilailroad 
Track and Wagon or Stock Scales male. 
Also 1000 useful articles, including Safeis, 
Sewing Machines, Bicyciefc, Tools, etc. cave 
Lists Free. Chicago Scalb Co.. Chicago, 111. 




CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 




CASTINGS 



IRON, BRASS 
<& ALUMINUM 




UNIVERSITY. 
SHOE 

( Trade-Mai k. ) 

Heaviest oily grain leather— tan col- 
ored. Watertigh t construction. Com- 
fortable and nearly indestructible. 
Send for pamphlet. 

J, P. TWADDELL, 
1210-1212 Market, St., Philadelphia 




<J£?SdiRS! 



URF4EES 



l#4ttUIIATUt|<API0fJiJ&S, 



15 to SI Clinton Street. 



Crescent Machinery 

Quality and Price both right 

Band Saws, Jointers, Saw 
S Tables, Band Saw 
Blades 

Catalogue tells the rest 

Main Street, LeeUnia, O., U. S. A, 



?g u USE GRINDSTONES? 

[f so we can auppiy you. Ah sizes 
mourned and unmounted, always 
kept in stock. Itememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %W Ask for cmttlogue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



liV'TOOL 



I GfTJpGuC &l 




c Owners o! Gasoline Lngincs, 
Autnmnbiles, Launches, Eic 

Auto=Sparker 

cUes away entirely with all starting and 
runming batteries, their annoyance and 
ex^emse. No belt— no switch — n* lot- 
teries. Can be attached to any engine 
n»w using batteries. Fully guaranteed; 
write i'«r dessriptive cataltg. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



H0R0L0GICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

~~ ~ Formerly Pars«ns H«rol«£ical Institute : 
^ 1'KUKIA, ILLI.NttlS 

LARGEST and BEST [ 

WATCH SCHOOL in AMERICA 

We teach Watcb Work, Jewelry, En. j 
graving', Clock W«rk, Sptics. Tuition 
reasonable. ftaard and runs near j 
sch««l at moderate rates. 

Send for CataUg «f Infarmatian. 




Four-cycle Motor 

Single and double cvlmd^rji. 
Simple and reliable. Best ma- 
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue Free. 
Grant.Ferris Co., Trsy, N.Y. 



For Tender, Aching Feet 

Relieves pain; leduces swelling ; destroys ■ ..^ ; cures •ffensive per- 
spiration. At all dealers, ht ok for Trade .'■, L:li-.-l. 10c. and 25c. pack- 
ages by mail of 
Sulpho.JVapthol Co., 15 If aymarket 8q.. Boston, Mass- 

Acktr-Merrall's ; Macy's ; Siegel Cooper, New Y«rk City. 




llndiO II. 
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Construction 

Combines strength with simplicity. No 
automobile at double the money is so 
strongly constructed, so speedy on good 
roads, so dependable on bad, so capable in 
hill climbing as a Cadillac. Friction isre- 
duced to the minimum. The mechanical 
excellence of the Cadillac is without an 
equal for power, speed and safety. 

Write for booklet N which explains 
Cadillac models in detail, and gives 
address «f nearby agency where the 
cars may be seen and tried. 

CADILLAC AUTOMOBILE CO., Detroit, Mich. 

Member Association of Licensed Automobile 

Manufacturers. 




Squabs Pa.y ^ 

Easier, need attention only part ot 
time, bring big prices. Raised in one 
month. Attractive lor pouJtrymen, 
farmers, women. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 



K >.H^i.T. Cf.i, 




ESPECIALLY SELECTED FOR 

MAGIC LANTERNS 

Also on «ther slides fr«m T1«8ot>* Life of* Christ. 

Just the thing £«r holiday entertainmtntsi*. Send for description. 

WILLIAM H. RAIL 1322 ChestnutSt., Philadelphia, Pa. 




^Multiply This in YourHeacf 




Wouldn'tyouliketoDeable tofigure thisand hundreds of other similar problems 
in your head ? Wouldn't you liketo beabletoadd, subtract, multiply, and divideany 
problem almost instantly without writing any partial product— to be able to simply 
write the answer? 

Our Free Book, "Rapid Calculation" 

thoroughly explains a method which will make you a master of figures. It describes 
a system by which you can figure instantly the most intricate Sums in your head! 
handle groups of figures and fractions as easily as single whole figures; in fact, cut 
the work offigu ring- in two. 

. A better position and a large salary have come to hundreds who 
have read this book. If you want to better your position, to increase your salary, to 
make yourself worth more to yourself and your employer, to h»ld the whip^hand in 
financial transactions, to make your work easy and interesting instead of tiresome, 
you should write fortius book at once. It will cost you nothing but the trouble of ask- 
ingforit. A postal will bring it to your very door. It may cost you a good position 
ora valuable promotion to neglect_this v opportunity. Write for it today before you 
forget it. Address 

COMMERCIAL CORRESPONDENCE SCHOOI^&SKTS'f* 



Why emphasize just one good, point 
about The Smith Premier? The 
man who buys this, The World's Best 
Typewriter, becomes the owner of 
equally distributed excellencies in 
the most modern of writing machines. 

The Smith Premier Typewriter Co. 

H»ME •FTTICE and FACTORY 
SYRACUSE, N. Y„ U. ». A. 

BRANCH OFFICES IN ALL LARGE CITIES 



the FINSEN 



LIGHT 
TREATMENT 



CURES ECZEMA 



•WARRENS 

Natural Jlsp/ialt Sand Surfaced 

ROOFING Be «LT"- 



HIGHEST GRADE ONLY 

We make a specialty of Cylinders, Casing's, etc., 
and supply some of the most critical automobile and 
engine concerns. Send patterns or drawings for 
estimate. We guarantee satisfaction. 

RACINE BRASS & IRON CO., Inc. - Racine, Wis. 

Kerosene Oil Engine 

Nothing but Kerosene Oil to run it | 

Simple, Sate and Efficient. Needs little 
attention, is less lifcely to get out of 
order, and is cheaper to run than any 
other ensine manufactured. Economi- 
cal and Easily Operated. > 

International Power Vehicle Co. ' 

Stamford, Conn. 



DYNAMO CASTINGS 

Parts of the Franklin Dynamo l 

with output of 5 amperes and It volts, furnished f«r amateurs to put 
together. Will drive small lathe %r light six 6 candle lamps. Rough I 
castings, $3.50 ; partljr machined, $6.00; fully machined, ready to as- 
semble, $8.50. Full directions. Send ftr booklet No. 9. 
PAR8ELL & WEED, 129-181 W. 81st St., New York 



T F you have eczema or any skin 
± disease or know of anyone 
afflicted, write for our 80-page 
book. It is Free. It des crimes 
this wonderful treatment indors- 
ed and endowed hy the rulers of 
four nations and tells bow yon 
can he cured. No operation, 
medicine or pain. Gives photo- 
graphs of cured patients. We 
cmvd <\ H. Hanson. 44 So. Clark 
St, Chicago. A. Tang, Leeman, 
Wis., R. P. B., No. 31- both of 
eczema. 



finished gravel r«of. C«mes 
ready to lay in rails •£ 108 
Square feet. Write f«r sam- 
ple, circular and prices. 








PR3F. MEL5 R. F^SEN 



The Finsen Light Institute of America! 



78 State Street, Chicago. 



THE"BEST LKBT 

The 

most brilliant* 

economical light 

made. Our light gives 

lOO-candle power at 

the small cost oi 2c per week. 

Is portable and there is no dirt, grease, 
odor or smoke. Over 100 differentstyles— 
every one warranted. 

Agents Wanted Everywhere* 
THE BEST LIGHT CO. 

ST £. 5th St., 
Cantan p O 



Olds 



Gas and 
Caroline 
Engines 



are huilt on lines of strict originality 
and are protected by the Old* pa- 
tents. No engine made approaches 
the Olds for economy and durability. 

Stationary Engines, ft to 10# h. p. 

Portable Engines, S to 18 h. p. 
Writeto-day f orf ull information and 

new illustrated catalog. 

Olds Gasoline Engine Works 

216 River St., Lansing, Mich. 



HOW FAR DO YOU 
WALK IN A DAY? 

Did it ever occur to you that perhaps you 
walked miles just going around your home, 
shop oroffice? Perhaps you'd like to know. If 
so, get a Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 

YOU CAN GET A PD FPI 
PEDOMETER T IfttS 

by sending' us $1.§0 for a year's subscription to MODERN 
MACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in tliema- 
chinery wotld(andifyou would keep abreast of the times you 
mustread MODERN Machinery), interestingly written, well 
illustrated. Sample Copy, 10c; $1.M pe r year — and a Pedometer, 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
SI 3 Security Building, CHICAGO, ILLINOIS 





MEDART 

Boat Building Materials 

make possible the construc- 
tion of high-class boats by ' 
amateurs at a small cost. 
Send stamp for catalog. 

FRED MEDART 

3545 DeKatb Street. St. Louis, Ho. 




FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to lS-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send f»r Lathe Catalog. 

W.F.&JNO. BARNES CO. 

Established 1872. 
1999 Rubv St., Rockford, III. 



MAGIC LANTERNS 



| ^tnr^u^tinoEi and Moving Picture Ma- 
| ciiines. Public Exhibitions PAY BIO. 
I Small capital required. Views and Films 
I illustrating any subject. Catalogue free. 
■Magic Lanterns for Home Amusement. 

1 MCAlHStSr, 48 Xaaaku £., jff ewNforl-- 



OUR. NEW 

SKELETON 

WATCH 

READY FOR. 
DELIVERY 

OCTOBER 1st 



WAXC M E S 



An Ideal 

Christmas 

Gift 



A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATW 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS 1 COLORS. 

78 Reade Street, New York, N. Y. 
j GRAND PRIZE, Highest Award. PARIS. 1900. 

PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and durable. Will 
jump hot or coJd fluid, 
thin or thick. Requires 
ao stilled mechanic Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N.Y.. U. S. A. 




Our New Skeleton Watch not only shows you the time* but how time, is made. Accurate 
time at that. Ready for delivery October 1st. For Sale by all Jewelers. 

THE. NEW ENGLAND WATCH CO., 37 CSL 39 Maiden Lane, New TforK 

7 Snow Hill* London, England 



irssop's 

U^^ FOR TOO 



r CM THE VERV 
LL'L BEST , 



\yj*~ FOR TOOLS, SAWS ETC. 

W52 JES_S0p A SONS UASl JOHN STJNEW YORK 



ii 



LIGHTWEIGHT" PRESIDENT- SUSPENDERS 



mean freedom in breathing. Weigh 2 oz. Any store 50c 
and $1.00 postpaid for choicest patterns. 

THE C A. EBGAKTOIV MFG. CO., Box 810, Shirley, Mass. 



